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MATEMATHKA 
B. B. BOAPCKHM 


OB OJHOMW FPAHHYUHON SANAYUE TEOPHH ®YHKLMH 
(ITpedcmaeazeno axademuxom C. JI. Co6oaeeoim 16 X 1957) 


1. Hycts G —(m + 1)-caa3Haa o6nacTb nlocKocTu NepemeHHoro z = x + iy, 
orpanuyenHaa KOHTypoM PT=P,+1T)+...+0m, cocrosmyM u3 3aMKHy- 
pTHIX HellepeceKalouluxcA Taqkux KpuBbIx Tj, j =0,1,...,m, u3 KoToppix I’, 
{COep2xKHT BHYTPH BCce OcTaJIbHbIe. Uepes % Sytem O6o3HayaTb Kwacc yHK- 
WMH, TOJOMOp*HEIX BHYTpH G HM HeMpepHiBHDIX B G-+-T. 

_ B uHactosujeH pa6oTe paccmaTpuBaeTca culeqyroulad rpaHwuHaa sayaya: 


Sajaua I. Halirn sce nappr dyxkunlt (0, ), PEN, PEM, ynopmerso- 
Ipsaloulve TpaHHyHOMy ycJIOBHIO 


o+tyy=f xa I, (1) 


irge f H y—3aaHHble KOMMIeKcHble (byHkuMu TouKH t ET, HenpepbiBHbIe M0 
Tenpaepy ua I’. Uepta o603HayaeT nepexoy, K KOMMJIEKCHO COMps>KeHHOi Be- 
amunne. Mpi npegnomaraem, uto y=£0 na I’. Jina mpoctotb! nmpumem, 4To 
iy|=1. B  mpotwpHom  cnyyae Bo Bcex JaJbHeMuux opMysmMpoBKax 


eslelyeT 3amMeHHTb y Hal/y. Jina cayyaa OfHOCBA3HOH OOsacTH 3anaya I ser- 
KO CBOJMTCA K XOPOUIO H3yYeHHOH rpaHHuHoH 3ayaue TumpOepta B xKsiacce 
aHaJIMTHYecKHX (byHKUHH MOcpeACTBOM KOH*OpMHOrO OTOOpaxKeHHA OOsacTH G 
\'Ha e(MHHUHBIM Kpyr. Tak>Ke [JIA OMHOCBASHBIX OOslacTeh B paOoTe (1) n3y- 
yaeTca o6o06uleHHe Tuna 3ayauu Ta3semana guia 3ayqaun I. Jana yka3bIBaembix 
'B IIyHKTe 4 MpHoxKeHHH CyMeCTBeEHHOM ABJIAeTCA BO3MOXKHOCTb NOVIHOrO pelle- 
Hua 3ayaun I Ana MHOrocBxASHBIX OOsacTeH. Huxxe uccieqoBanne 3ayauu | mpo- 
-BOJIMTCA B TOM Ke WJlaHe, TO HM UCCeqOBaHve rpaHH4yHOH 3ayaun Pumana — 
Tusp6epta, mpeqowenHoe HM. H. Bexya (?). Oro, B YacTHOCTH, O3HayaeT, 
YTO JWIA uCCMeMOBaHHA 3ayauH I NpuBeKaeTCH OMHOPOHaA CONpAxKeHHaA 3a- 
lava, TakxKe ABJAIOUWaAcA 3ayayew Buza I. 

OcHOBHBIM pe3yJIbTaTOM paOOTb! ABJIACTCA YCTAHOBJIeHHe MPOCTbIX MpH3Ha- 
KOB paspellumocTu 3aqaun I, usyyeHve CBA3H C COMpAxXeHHOM 3afayeH Mu NOD- 
cueT KOJIMYCCTBA JIMHeMHO He3aBHCHMbIX pelleHHH OFHOpOAHOK 3ayayn I, (f =0). 

Hapsany c 3aqauen I Oyfem paccmaTpuBaTb CJleAyIOULly!o OAHOpOAHy!o rpa- 
-HMUHYIO 3afqauy, KOTOpyio OyfeM HasbIBaTb 3afaye, COMpAKeHHOH ANA 3aja- 
uu I, u o6Oo3HayaTb I’. 


3anaua Jj. Haiirn sce nape dynKunii (9, p), CF, PEM, yAoBmeTBO- 
pxIOWIMX TpaHH4YHOMy YCJIOBHIO 


e+yt'o=0 nal, (2) 


rye ¢t =t(s)— ypaBHeHue KonTypa T'; s— muna jyrn. 4 
HerpyiHo BueTb, 4TO 3afaya, CONpAxKeHHad c 3aayeH Io, copnayaeT 
C HCXOJHOH OMHOpOAHOH 3anayel. 
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1 
Yucno n = 5— Aparg x OyAeM HasbiIBaTb UH LEKCOM 3aa4uH I Bean 


WHeKc 3aauu i TO, OYeBHAHO, n* = —n+2(m—1). Pewenna (9,) 
(91> $1) gaaun 1, Ha3bIBaeM JIMHeMHO HE3aBHCHMBIMH, eCJIM Mapbl PyH- 
KUM (9, ) HM (1,1) AMHeMHO HeSaBHCHMbI Hay MOJleM AeHCTBATeJIbHBIX YHCCI. | 
Uepes / u /* Gyyem O603HaYaTb UMCIO JIMHelHO HeSaBHCHMBIX PelleHHH COOT 
BeETCTBCHHO 3anay I, u ge 

2. Huxke npupeqeM 6e€3 WOKa3aTeJIbCTB OCHOBHbIC pe3yJIbTATbI UCCIeOBa- 
Hua 3ayaun I, 

Teopema 1. JImb6oe pewenue sadauu I @ Kaacce % Henpepeieno no Teae- 
Oepy 6 3amKHymoti obaacmu G +T. 

Teopema | nosBosdeT MpHMeHHTb K MCCJIeAOBaHHIO 3ajaqH I KJACCHYECK 10 | 
TeOPHIO CHHTYJIAPHbIX WHTerpaJIbHbIX ypaBHeHHi. 

Yepes NE (NG) 6ygem O603HayaTb aMCVIO ayes PyEKOMH 9 (p) BHYTPH/ 


o6macTH Gc yueTom ux KpaTHocTu. [lyctTb Ni (Ny) — anest0 aynce o) (?)) 


© ydeTOM KpaTHOCTH Ha KoHType [,. Ilosoxum Nb = Sy Ni, Ny = s Ni. H | 
k=0 k=0 i} 

CONUS 2. Y aw6o20 pewenua 3adauu I, wucaa Né u Nj onpedenenet, | 
4uCAa N§, NG, No u Ny KOHeYHbL, Npu4em 


2(Ng + NG) +Ne + Ny = 2n. | 


Teopema 2 MoxeT ObITb YCTaHOBJIeHa TlepeXOJOM K KaHOHHYeCKHM (OpMaM | 
gajaun I) 4 mpHMeHeHHeM MpHHUWMa apryMeHTa. 
M3 Teopemb! 2 HeMeJVJICHHO MOJy4aeTcs: 


Caeyctsue. pu n<0 odnopodnaa 3adaua 1, ne umeem omau4nozeo 
om HYAA pewenus. 


B reopemax 3 nu 4 ycTaHaBsIMBaeTCA CBA3b 3aqauu I c compsxKeHHOH ORHO- 
powHOH 3ayayeli le ' 

Teopema 3. J[va paspetwumocmu neodxopodHoti 3sadauu I HeobxoduMmo u 
Oocmamo4Ho 6bINOAKHeHUe UNMeepaAAbHoLx paseHcme Buda 


\ eifdt = 0, ale asad (3) 
T 


20e oj, j=1,...,/°,—noanaa cucmema pewenuti conpaocenHott OOHOpoOHott | 
sadauu. Ecau l°=0, mo neodxopodnan sadaua I paspewuma npu arbott | 
npaeoll uacmu. | 


Teopema 4. Pasnocmb 4ucen AuHeliHO Nesaeucumblx pewenut sadau I° | 
u Ij pasta pashocmu uxdeKcos smux sadau 


[—l?=n—n* = 2n—2(m—1). (4) 


Teopemp! 3 u 4 ycTaHaBaMBaloTCA Ha OCHOBe TeOpHM CHHryApHbIX HMHTer- 


PaJIbHBIX ypaBHeHwi. MMenHo, Ha OCHOBaHHM Teopemp! | HCKOMylO apy 9 u 
) lpefqcTaBsisem B Bue 


(2)=— {Oe +iC, b@=—\OS sistas (5) 


TL 
8 tr 
MHTerpanoB THIa Kou c AeicTBATebHbIMM MOTHOCTAMH (38), JIA KOTOPBIX 
M3 rpaHuuHoro ycsioBuA (1) noy4yaem cHcTeMy CHHIyJApHbIX MHTerpasbHbIx 
ypaBHeHu HOpMaJIbHOrO TuMAa, SKBUBAJICHTHyIO 3aaue I. Pemenua corsnHoki 
CHCTeMbI HHTErpaJIbHbIX YPaBHeHHH OKa3bIBaIOTCA CBA3AHHbIMH MpocTbima pop- 
MyJlaMH C rpaHWYHbIMH 3HaYeHHAMM pelleHu COMpsMKeHHOH OHOPOHOl 3azaqn. 
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OTMeTHM, 4TO COBOKYNHOCTb ycsOBHH Bula (3) SKBMBaJIeHTHa COBOKYyMHO- 


TH ycsopui Im \ if dt=0, j=1,2,...,l°. S3ro cnemyer u3 Toro, To, 
r 

aK JlerKO BUeTb, BMecTe Cc napoli (~,p) pellenuem ofnopogHo s3agaun Ip 
BuseTCH Napa (io, — ip). B uacrHocTn, orciona cienyeT, uTo uncna J u l* 
cerjia 4eTHBI. 

Ha ocHope Teopem 3 u4 4 u CulexcTBUA H3 TeopembI 2 Tomyuaercs: 
Teopema 5. Ecau n>2(m—1), mo neodxopodunan sadaua 1 ecezda 
aspewuma, a OOHOpodnan 3adaua 1, umeem posHo 2n—2(m—1) aunetino 
jeSQBUCUMBIX peweHuu. Ecau n<c0, mo nNeodHOpodHaA 3adaua paspeuuma 
ju npu é6oinoanenuu Ll” = 2(m—1)—2n ycaoeuti euda (3). B smom cay- 
me pewenue sadauu eOuncmeenno. 

TakuM OOpa3oMm, uNcyIO l He yaeTCA NOACUNTATb JIMIUb B <OCO6OM» cyuae 
mau I, korga ee unfexc OK nN<2(m—1). Boo6me rosops, B oco6om 
Myuae cileylollad u3 Teopembl 5 cbopmyvia / = l, = max (0, 2n — 2(m— 1)) 
iia n<(O wim 2>2(m—1) MoxerT oka3aTbca HecripaBequMBol. Hanpumep, 
OX%KHO NOKa3aTb, YTO NpH n=O Moxer ObITh nan / =O uan 1 = 2, npnuem 
fOXKHO YKa3aTb TIPHMepbl peaM3salluH OOeUX BOSMOXHOCTeH. OTcioga Hu HB (4) 
homyyaeM iA lo¢m—i) Ba BOS3MOXKHbIX 3HAYCHHA: lym—z) PaBHO 2m—2 ns 
im. STO o3HayaeT, YTO B TO BpeMA Kak ust n<0 umn n>2m—2 uncno 
), OMpeeAeTCA JIMWUb TONOJIOrHYeCKHMH CBOHCTBaMH JjaHHbIxX 3aauH — uncwia- 
Mn UW Mm, B «OCOOOM» CJIyyae OHO MOXKET 3aBHCeTb ele OT APyrHxX aHHbIx 
jayqaud, OT KOHNpurypaluu KoHTypa [ u oT cnelvabHbIX CBOHCTB Koadpullu- 
fata x. He ocTraHaBuuBascb Ooslee MOLPOOHO Ha 3TOM BOMIpOce, OTMeTHM JIMLLb, 
TO «ocoOblli» culydali paccMaTpHBaeMOl 3ayauH aHayiorMyeH oOcoOomy culy4alo 
ajauu PuMana— Tusp6epta (4) H Ka¥eCTBeHHbl€ KapTHHbI COOTHOWeHHH pa3- 
jeuumocrH o6euxX 3aad COBepleHHO aHawioruuHbl. Uncso mHHeHHO HesaBHCH- 
i BIX peleHni sayaun I, B «oco6oM» cyryyae OMeHMBaeTCA CBepxXy B_ CJIely10- 
le Teopeme. . 

Teopema 6. Jua OK NK 2mM— 2 4UCAO AuNeliHO HeEsasucuUMoLx peweHut 
iadauu 1, yoosrzemeopsem nepasencmey 


ln<n+2. 


Tpu n=0 u n=2m—2 ama ouexKa Oocmueaemca. 

| Ouenka cHH3y Jia Uncla J, NOMyYaeTcA u3 TeopembI 4. OueBuAHO, Bcerga 
a> max (0,2n —2(m—1)). 

3ameuauue |. HerpyyHo nokasaTb, 4TO NyTeM psxjla MOCTaHOBOK, HC- 
\OJIb3YIOW[UX, B YACTHOCTH, peleHHe BHOu3sMeHeHHOH sayauu Jlupuxue (°), 
(mHOposHy10 sayjauy I, MoxKHO IIpHBeCTH K KaHOHH¥eCKOMY BUAy 


elt trep=—O0 nal, 


me c(t) =c, + ic, = const wa I, — kycoyHo-nocTosHHa KOMMJIeKCHad (yHK- 


‘wa, oMpeyeienHad Ha Kkontype I. Kanonnueckan cpopma 3ayauv Ip ucrioub- 
yeTca Jit JoKasaTesbcTBa Teopem | u 6. 

Sameyuaune 2. Ilycrh » u p—pemenna saqauu I). Torga nponsBese- 
we wW=o- yOBMeTBOpAeT OfHOpogHo s3anaye Pumana — I'usbOepra 
m (wy) =0 na I, npayem wy = p(t), CET, p(t) <0 sewary wa YL. B yact- 
{OCTH, pellleHuaA 3ayaun I, MoryT ObITb HCHOMb3OBaHbI AIA MOCTPOeHMA pelle- 
(mH OfHOpo_HOH sayauu Pumana — [vmpOepta, yQOBseTBOpAIOMIMxX yKa3aHHOMy 
\oGaBouHOMy yCJIOBHIO. 

3. Samauy I MoxKHO CTaBHTb Take WIA KJacca O6OOULeEHHbIX aHaMTHUe- 
KUX byHKuui B OOmacTtu G, T. e. Kuacca Y(A,B,G) (?). Paspa6otannpie 
4. H. Bexya (*) MeToj[bl NO3BoOJIsioT Ha OCHOBaHHH M3y4eHHA 3aadH I 
5 Kulacce 9 YCTaHOBHTb aHasiormuHbIe pesysbTaTb B Kulacce %(A, B, G). 
IcrecTBeHHO, B 9TOM culydae pellleHHA COMpAXeHHOM 3aflay MULyTCA B Kwacce 
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4° (A, B,G)=%(—A,—B,G). Ycnosua (3) mpuHuMaioT Torta BH 
Im \ gif dt =0. [Ipu yoka3aTempcTBe Teopem 3 u 4 CuleqyeT Tora HCNONb3 


T 
BaTb MpescTaprenua dbynkuwit knacca 9(A,B,G) B Buye OOOOUeHHBIX HHT 


rpaJIOB THITa Kou c J@HCTBUTeJIbHbIMH TIJIOTHOCTAMH: 


9 (2) = (1 @, Ae (ide + 22, u(t) a. 
1° 


Takue MpefcraBieHiA IpvBeyeHbI B paooTe (°). 

IIpu yka3aHHbIx u3MeHeHuAx TeopembI 1, 2, 3, 4 H 5, a TakxKe CHEACTB 
u3 TeopeMbl 2 B JOCOBHOM tbopMyJIMpoBke CupaBeMBbI Ayia saqauu | B Kace 
<e OOOOULEHHDIX aHaJIMTHUeCKUX CyHKUHH. 

4. Tlycth @—HeKOTOpad KOMMsIeKCHad (yHKWMA, saqannad Ha T, n 


= = Ar arga, n>m—1. 3ayaua I B kaacce Y ecTecTBeHHbIM OOpa3s0M BOE 
uo | 
HMKaeT Ip MOMbITKe MOcTpoeHHA B OGacTH G onepaTopa Bsa 


T (a) = — —\\ Ts (2 8), (6) + Tele, t) oH) dG, ( 
) | 


3ajlanHoro Ha Ksacce Ly(G) dpyHKuMH, CyMMMpyeMbIx .cO cTeMeHbIO p>2_ 
o6macTH G HW YOBJeTBOpAIOWero ycJIOBUAM 


sReia7i(@)| 20 epnael: GTO) 4 BG ¢ 


Oz 
quia Bcex w €L,(G). Herpyquo mpopeputTb, 4TO, ecaH 


4 
t—z 


Ti (2, t) = + 9 (z, t), Te (z,(t) = 9(z, t), 


1 
Fosse TO old 


patop Bua (6) 6yzeT yqoBneTBOpaATb ycsioBuaM (7). Onepatop Bua (6) aH 
JIOrM4eH MHTerpaJIbHOMy ONepaTopy, AApoM KoTOporo saBJAeTCA (yHkuHA UpyE 
WIA TpocreHwux KpaeBblx 3afay. B uacTHocTu, OH MOxXeT ObITb MpvmMeH 
mp usysenuu sayqaun PumMana —Tusmp6epta quia oOuleH ImMNTHYeCKOH cuCTE 
MbI N€pBoroO MOpAyKa HM [VIA W3yYeHHA TpoOGMeMbI «KOCOM» MpOH3BOAHOH Ji 
ypaBHeHuA BTOporo NopsAyKa B MHOFOCBA3HbIX OOacTAX. 


rye o(z,t) u v(z,t)— pemenna 3aqauu I mpu y=, f=— 
a 


Tloctynuso 
14 X 1957 


UWMTHPOBAHHASA JIUTEPATYPA 
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MHTerpabHbie ypaBHeHusw, M.—JI., 1946. 465. B. Boapexuu, DAH, 119, Ne 


(1958). °H. H. Bex ya, OGoGmenuple ananuTHueckne cbyHKUMH HM HX MpHOXKeHUA K TeOM 
TpuM M MexaHuke, 1958. 
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Toxraayb Akagemun nwayr CCCP 
1958. Tom 119, Ne 2 


MATEMATHKA 


b. A. BEPTTEHM 


O NIPHBJIMDKEHHOM MOCTPOEHHH HEKOTOPbIX 
KBA3HKOH®OPMHDbIX OTOBPA)KEHHH 


({]pedcmaeaeno axademuxom M. A. Jlaepenmbeeoim 15 X 1957) 


| PaccmaTpuBaetcH 3ayaua O NOCTpOeHHH KBa3HKOHOpMHOTO oTOOpaxenns 
Kpyra T, |z|<( 1 wa o6nacTb G B w-mocKOcTH Cc MOMOLIbIO PyHKLMA 


w= w(z)=u(x,y) + 10 (x,y), (1) 
tyfoBeTBopsiomeli JIMHEHHOH 3JIIMNTHYeECKOH CHcTemMe 


Quy, + buy Ss Uy, 


a(x,y)>9, (2) 
— bu, + auy = — vx, 
pH yCJOBHAX HOPMMpOBKH 
w(0) =m) =0, w(t) =a =u, + ity, (3) 
rae w €G, w, ET, |t,| = 1. Kpusaa P asaserca rpanuuet oOmacru G u 3a- 
\JaHa ypaBHeHHuem 
FA, OF 0; (4) 


IIpeqnomaraetca, uTo a, b u F — 7Baxbl HelpepbiBHO udpdepeHuupyemple 


PyHKUMM CBOHX apryMeHTOB (MepBbIe Be —B Kpyre T), Npwyem Bropble Mpo- 
uzsBoyHbIe F B okpectHocTu wuHuu I yyosseTBopstoTt ycnosuio Jlunumuta 


| Fa 0) —F 9.9 (Uz, Ve) |< 


<K ( [ty — ueg| + [01 — 2%), p+q=2, preg); 12; (5) 
| grad F |>> d>0. (6) 


Ilyctb Ha rpanuue w(t) = u(t) + iv(t), f=e'. Bsegem B mpocrpancrse 
H,, (HempepbiBHbIx B cMbIcuIe Tembyepa yHKWi C OObIYHOH HOPMHpOBKOH, 
M. (1)) qHHeHHBIe (yHKUvOHaIbI k u 1: 


k[u(t)] =u(0,0), 2 [v(t)] = 0(0, 0) (7) 


| 
oe o 
u onepatop S mepexoya K COMps2KeHHOH (yHKIMM, aHaJIOrMyHbI wHTerpadib- 
‘HOMy ollepaTopy C si{poM Tump6epta iad KOHPOpMHOrO CJIy4asH: 

| 


v(t)=Su(t), l[Su'(t)p=0. (8) 


@axktuyeckoe BEINHCIeHHe k u S TpeOyer pewienun sagauu J[upuxse AA 
QJIIMNTHYCCKOrO ypaBHeHHA BTOPOrO NOpAAKa OTHOCHTEJIbHO U, BbITeKalollero 
w3 cuictembl (2). AnaslorMyHo BbIuMcaaeTca 1, pH4em o4eBHAHO, TO ||R|| = 

203 


= ||/|| = 1. ua o6mero uccuieqoBanuaA omepaTopa S MpHMeHHMbI pesyJbTaTbE 
WV. H. Bexya ((?), 3amaya A). | 

PaccmaTpuBaemaa 3aqaua 06 oToOpaxeHHH CBOAHTCH K OMpeyeueHHio (yHK 
un {u(t),v(t)}}, t =e'?, u3 CHCTeMbI ypaBHeHHi 


F (u(t), 0(é)1 = 0, (9) 
L=vo(t)—Su(t)=0, K [u(t] =9, (10) 
Ly = fit (tx) + g10 (41) + 1 = 9 (11) 


(pu stom B (11) Ly(u,v)=0 ecTb TOUHCe UH MpHOmMxKeHHOe ypaBHeHH 
HopMasM K KpuBol TB ToUKe W,); B WaJIbHeliIem 


fp = —Fo [Uy (ti), Vo €é,: 21 = Fu [Uo ©); 09 (4), a = — fats — 2102 (12) 


Kpome Toro, pelleHHe JOJKHO YJIOBJIETBOPATh CJIELYIOULMM YyCJIOBHAM:} 
a) Ip W3MeHeHHM © Ha 2x TOUKa w= u(t) + v(t) HommKHa OfMH pas OOxO- 
utp KonTyp [I B novio>%KuTebHOM HallpaBsieHHu; 6) Tak KaK HOpMaJib (11) 
nepecekaeT Huo I’, Kpome wy, elle NO Kpalineli Mepe B OHO TOUKe (OM-; 
‘*KalilllylO K W, TOUKY MepeceyeHuA OOO3HAYAM Yepe3s Wy), TO HEOOXOAMMO elle: 
yCJIOBHe, KOTOPOE BbIAeNANO Obl peieHHe cuctembl (9) —(11), yoBserBopsaio-- 
mee (3), Hampumep: |w(t,) —®,|<(|wW2—w,|. Ycnosua a) wu 6) yuHTbIBaloT- 
CH TIpH BbIGOpe Hava/bHOrO TIpHOVIMKeHHA (CM. HH2Ke). | 

Ja pewienus cucrempr (9) —(11) npmensem Metoy, HpbtoToHa, pa3BUTbIlit 
Jit pvOuwKeHHOrO peleHHA HeJIMHeHHbIX (PYHKUMOHAJIbHBIX ypaBHeHHi! 
JI. B. Kanropospunyem (?*). He orpanHwuupaad o6ulHocTH, OyqeM C4UNTaTb, YT 
HavaJIbHble NpHOsMWKeHUA U,y(t) H v,(t) YHOBMeTBOpsxioT ypaBHeHusm (10); 06- 
UHH Culy4Yal CBOAHTCA K STOMY 3aMeHOH Ugy = Uy — K [Uy], Vo, = Vp — Luo, Vol -} 

IIpupeyem jit ollpeyevieHHOCTH ypaBHeHHA, COOTBeTCTBYIOMIMe MOAHCHUN- 
poBanHomy metoyy Hpbtorona. Ilycrb Haliqeno n-e mprOmurxKenHe {Up (t), Un (t)}.. 
n=0,1,2,... [a onpezenenun nompaBoK 


Unti—Un =U’, Uniy—Un = 0" (13) 


MIpWXOMM K JIMHeHHOH TpaHwyHOH sayaye wid cucTemMbr (2) (BMecTO wu’, vu’ 
CHOBa IIHIIeM U, v): 


Fu [Up (t), 00 (#)] 4 (t) + Fo [to (t), 00 (£)] 0 (t) = — F [tn (t), on (t)} (149) 
C JOMOJIHHTeCJIBHbIMU YCJIOBHAMU 


U (2) + 10 (2) |e = 0, (15) 
fit (tx) + giv (ty) = — Ly [un (t1), On (t1)I. (16) 


Tak Kak cuctema (2) c noMmoulbio «a:puHHoly 3aMeHbl Wy = au, vy = VU — bu} 
CBOUMTCA K cucTemMe Kapviemana, TO JW uccJIeqoBaHHA rpaHM4HOl sanaun (14) 
OKa3bIBaeTCA BO3MO?KHBIM IIPHMeHHTh pasBuryio HM, H. Bexya reopuio smuueli- 
HOH rpaHwyHoK 3ayaun A (?). 

JIemma 1. Hxdexc sadauu A, coomeemcmeyrmuweii sadaue (14) Aaa cu-: 
cmemot (2), paeen n= 1. 

Kak H3BeCTHO, OOlLee pelleHHe COepxKUT B TOM cnyyae 2n+1=3 TIpo-} 
M3BOJIbHbIX BeLCCTBCHHBIX IOCTOAHHBIX, KOTOPbIe 3/ecb OlpeesiseM c HOMo-: 
IbIO Tpex ycoBH (15) — (16). | 

JiemMma 2. Odnopodnan sadava, coomeemcmeyrwyaa (14), c ycaosuem (15)) 
npu n=1 umeem oOKO U MoAoKO OOHO HesasucuMoe pewleHUe, Huede, Kpome’ 
z=0, 6 HYAo He COpaumarweeca. 

JlokasarTesbeTBo cylekyeT NOKasaTeNbCTBY OHOrO MpesOrxKeHuA padorEl (?)| 
(crp. 283), oTHocamleroca kK cnyyaio n=Q0. O6osHaynM paccmaTpuBaemoe! 
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|B JleMMe pellieHue yepe3 W, (2), HopMupys ero |W (t;)|=1, u aepes W, (z) 
ju W.(z)—HexkoTopple peuleHua onHOpogHoli saqaun, coorBetcTByromen (14), 
6e3 ycnoBua (15), ynosuerBopsiome ycnopusm: W4,(0) = 1, W,(0) =i. 
CylecTBoBaHve TakUuxX ABYX pelennii cueqyer u3 emM | nH Q. 

Jlemma 3. 3adaua (14) c ycaosuamu (15)—(16) umeem odHO u moaoKo 
OOHO pewenue OnA AOwIX Npaésolx uacmeli. 
| OjuH HS BOSMOXHBIX MyTeli ua chakTHYecKoro ompesemeHHA TompaBoK 
CBA8AH C PelllCHHeM METOOM MOCJIENOBATeJIbHBIX MIPHOJIWKeHHH WHTerpasib- 
HOrO ypaBHenusa (8.96) pa6orni (7), KoTOpoe 3fecb yOOHO 3anucaTb B Buse 
1 — Lia] V (2) = (2), roe Lia, —Hurerpasmpubii onepaTop, 3aBucaunit oT 
HeKOTOpoH dyHKuuu Ay. V3 pesyspratop (?) cmemyeT, uTO cymlecTByeT orpa- 
HHYeHHBIN OOpaTHBI onepatop [J —Li4,] 2, mpeo6pasyrouii mpocrpancTBo 
A, (byHkuwi, HempepbiBHBIX B cMbIcye Tenbyepa B Kpyre 7, HOpMHpoBKa 
oObluHad) B ceOs. 

Bseyem o6o3HayeHna: 
iG 


A (1) = 35 = (a— ib); 


Tv t—z 


Qe) = — | SO =o @ + i @); 
i 


a= = [Fu (Uo, Uo) + OF, (Uo, Uo)]) B akc (to, Vo); 


[(a (¢) — 2B ())e°@)], ¢; 1 = FAM (£) eft); 
p= | att ai@+ ine) 
[¢|=1 


2i [04 (Z)—op(2)] 
’ 


Ao,n (2) = A(z)e RAs; 
I] Leap ay Ft Bas 


—v,(t) 
c(t) = — a> Ya (t) = (E) F [un (2), On 


J. Alte 2Qr4—1 
Ny = max|* (14 2+ 43%) + ae aE 


{—vp’ pte cme 
Bo= 41+ (Wo (2) IDI +1 Wi @) I+ 2 Wile x 
(14 | See [lent Bus + 5-10) 


pa (Z) 


I] eC)" (£) II 
Ni =4e0° * |a(t) || BaVo+2|16() |; 


Mo = max {|| F [uo (t), Vo (E)) I], | La [eo (#1), % (t1)] [33 
Ky = K (|| uo (£) || + [| 0 (£) |i + 27) (1 + Na)? + max | Fp,9 |; 
p+q=2; p,q=9,1,2; 
r= 2Byq,V1+N?2. 


CcbopmyHpyeM YCJIOBHA CXOJMMOCTH MpHOsMKeHHM, BbITeKAIOWWe H3 TeO- 
pempr 1 paOotThi (°). 

Ilycrb HauaJIbHOMy TIpHOIMKeHHIO COOTBeETCTByeT 3aMKHYTaA KpuBaA JIM- 
HHA 6e3 KpaTHBIX ToueK I): w = uy, (t) + iv, (t). [locrpoum KoubleByto oKpect- 
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Hoctb R smunuu IT, o6pasoBpaHHylo KpyroM payuyca fr, WeHTp KOTOpora: 
mpo6eraer Uy, H npeqnouoxKuM, uTO BR BbIMOUHeHbI ycloBua (5) — (6). 
Teopema. /lycmb 6oinoaKeHO Hepaeencmso 


hy = BoK on <1/s. 


Tozda 6 o6aacmu 


|| u(t) — up (t) |] <2Bo%, || v(t) — a (t) || K 2N1 Boo 


cywecmeyem pewenue {u* (t), v*(t)} cucmemol ypasnenut (9)—(11) u nocae- 
dosamedonole npubAUusceHUA mMOOUdUYUposaKHoeo npoyecca Hotomona cxodam- 
Ch K 9MOMY pewleHuto, npuuem 


gq” = (=o Gn 
|| Un (4) — u" (E) || < pz Boro» q=1—V1=—2y <I. 
lia BbInowHeHHA ycuOBuH a) H 6) RocTaTOUHO, 4TOOBI 


r<min {min | u(t) + 204 (4) 5 | 2 — ws | |e (fs) — aj} 


B uacTHOcTH, yKa3aHHbIi MeTO NpHMeHHM JIA MpHOmM2KeHHOrO Mocrpoe-; 
HHA KOH(OpMHBIX OTOOpaxkenHi. B 9ToM culyyae Mp OObIYHbIX yCJIOBHAX HOp- 
MupoBKH w(0)=0, w’(0)>>0 nponmecc moceqoBaTembHbIX mpH61MKeHHIi 
B pe3yJIbTaTe pelieHHA rpaHw4yHoH sayaun PumMaHa—TusbOepta moxer 6bITbS 
BbIPaxKeH B ABHOM BHJe 


Unta(t) + tn41(t) = Un (t) + in (t) + 
+ be~#PH2) fq (£) + Syn (t) — i (A [Yn (A) ate & [oe (4)]} (17 


(B JaHHOM culyyae a=1, 6b =Q=0, S —uurerpanpypli omepatop c saqpom 
TusbOepta, (byHkitMonan k mo Teopeme Taycca cBoquTcaA K ycpeqHeHMiO; 3c! } 
HeOOXOMMMO ycuIoBHe Cos k [w, (t)]} 40, cxoqHoe c TeM, KOTOpoe NOABMAeTCA 
pH MpHMeHeHuu criocoOa Hpiorona K HeJIMHeHHOMy CHHTysJApHOMy ypaBHeHHlo} 
MeToja Teogopcena; 3TO yCJIOBHe BBIMOJHEHO JIA JOCTAaTOUHO xOpomero Ha-; 
YaJIbHOrO MpHOJIM2KeHHs). 

Zipyroe upMeHenve metoya Hbtorona jvia npHOmmKeHHoro MocrpoeHns| 
KOHPOPMHBIX OTOOpaxKeHMli B CBASH C MeTOJOM COMpsAXKeHHbIX TPHrOHOMeTpH- | 
YeCKHX PAOB OBO HeaBHO Mpesoxweno TL. A. Huxomaesoii (°). 

Axrop BbIpaxkaeT ruty6oky!o OnarogapHocth mpod. JI. U. BoJIKOBbICKOMy | 
3a IIpeloxwKeHHe TeEMbI HM PYKOBOJCTBO padoroi. | 
IlepmckuH ropHprit Tlocrymu.1o 

MHCTHTYT 6 IX 1957 


UHMTMPOBAHHAS JIATEPATYPA 
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TAH, 110, Ne 2, 180 (1956). | 
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Jloxknagn Akanemun Hayk CCCP 
1958. Tom 119, Ne 2 


MATEMATHKA 


M. M. TIOCTHHKOB 


MIPEXEJIBHbBIE KOMIWIEKCbI KYBHYUECKUX PE30JIbBBEHT 
(ITpedcmasaexo axademuxom H. M. Bunoepadoesim 25 X 1957) 


OcHoBHad Ueub HacTOAUeli 3aMeTKH — JaTb BHYTPeHHIOIO XapakTepHcTHKy 
kyOvuecKUX KOMIMJICKCOB, SABJIAIOUIMXCA MpeeJIbHbIMM KOMIIIeKcaMH KyOuye- 
PKUX pe30JIbBeHT (7). B KayecTBe MpHoxKeHHA MOyyalonlelica TeopembI CTpo- 
ITCH KyOMYeCKHE Pe3OJIbBEHThI JUOObIX TOMOMOrMYeCKHX MpocrpancTs. B no- 
‘JIEMHEM MYHKTe MPHBOAATCA HeEKOTOPble MpocTble cooOpaxKeHuA O pesO/IbBeHTaX 
IPOCTPaHCTB NMeTeJIb.. 

1. EN-kKomMnaekcu. Ilyctp K —npon3pompupili KyOuyeckui KOMIIseKc. 
caieqya Kany (7), HasoBeM (1, ¢, i)-y paBHeHuem BK cuctemy (n — 1)-mMepHbix 
<yOos of €K, rye ©@=0,1; 1<j<n, npuyem ji, ecmm w=e, yaoBse- 
“BOPAIONLY1O CooTHOIMeHHAM o/,0*—+ rye @,C=0, 1 u j<'k, mpyden 
‘i, ecm w=e, u ki, ecmm =e. Ypapnenne {o/,} nazopem pa3pe- 
UMMBIM, eCJIM CylecTByeT Tako n-MepHbIi Ky6 ¢, uTo ow! =o},. B stom 
smyuae KyO oe! Ha3bIBaeTCH peWleHHeM JaHHorO (MN, ¢, /)-ypaBHeHHaA. 
<omnsiekxc K Ha3pipaetca E-KOMNeCKCOM, ecu sto6ce ypaBHeHue B K 
Ji MIpOH3BOJIbHBIX ,¢ H 7) pa3speummmo. J[Ba n-MepHbIX KyOa oc, 9, EK 
Ha3sbiIBaloTCA CPABHUMBIMH, ec o,¢4 = oye AA MOOoro ¢ = 0,1 u m6oro 
+= 1,...,n. CpaBHumpie Ky6bI o,, 5; Ha3bIBaIOTCH TOMOTOTMHbIMH, eCJIM 
EyulecTByeT Tako (7-+ 1)-mepHbli Ky6 o, uTO ost =o, u ce! = aoyte’ WA 
“> 1. £-Kxomnaexc K mpi 6yjem Ha3piBaTtb EN-KOMN eKCOM, ecu: |) On 
SOepXKUT TOJIbKO OJMH HyJIbMepHbId kyO uM 2) smmOObIe Ba CpaBHUMbIX, HO 
ye COBMajarollux KyOa Kommsiekca K He rOMOTOTHEI. 

Teopema. Ky6uueckuti komnaexc K mozda u moavoko moeoa usomopqen 
1pedenbHomMy KomnNAeKCY HeKkomopolk KYOuueCcKO pesONbGeHMbl, KO2dA OH A6- 
semca EN-KomnaeKcom. 

HametuM JOKa3aTeJIbCTBO JOCTaTOUHOCTH STOrO YCJIOBUA (OKa3aTeJIbCTBO 
JEOOXOJMMOCTH 3HAaYHTeJbHO mpomle, MW MbI ero onycTuM). Ilyctb K-npous- 
30mbHbIt EN-xommsekc. Ky6 o€N pasmepHoctu n >O0 MbI Ha3s0BeM puna T- 
mex auuM (1m — 1)-mepHomy ky6y >, ecmu ce? = buce! = pyle’, rye e = 0,1, 
a i>. Ilyct’ m,(K, ~)—coBokynHOcTb BCeX /-MepHbIX KyOOB KOMIIJIeKca 
K, npunayviexkamjux faHHomMy (n—1)-mepHomy Ky6y . Cuenya Kany (*), 
4a30BeM CYMMOH (BCyyaen = 1 NpousBeJeHHeM) KyOoBa, t Em, (K; v) 
pemenne (KaK JIePKO BUeTb, €HHCTBeHHOe) (n+ 1,1, 1)-ypapuenua {o1}, re 
39= 90, =tHoL= ote! JIA OCTAIbHBIX JIOMYCTHMBIX 3HaveHHH w© UJ. 
Oxka3bipaeTcs, “WTO OTHOCHTeJIbHO TaKMM OOpa30M OMpeseJIeHHOH ONepallMH MHO- 
*KecTBO m,(K;)) sBuseTca rpynnok (nia n>1 adenesoii). Herrpampupim 
3eMeHTOM 2TOH rpynmbl cayxKUT KYO oy}. Jlerko BugeTb, ITO ANA MOObIX 
(n-— 1)-MepHEIX Ky6oB }, HM y M mMOOoro OLHOMepHOrO Kyda y cyulecTByet 
(0 Kpaiiueii Mepe OfWH) n-MepHbIit Ky6 Y, AA KoTOporo ye" = peuy0?...0?=y. 
Oxa3pipaerca, YTO ua moOoro Ky6a o€z,(K; $i) pemenne * (n+ 1, 0, 2)- 
ypaBHeHua fol}, THe B=Y, =F HU oy=yyio! TA OCTA/IbHBIX MOMNYCTH- 
MbIX 3HaUeHHH w HU j, 3aBHCHT TOJIbKO OT ¢ H Y, MPHYEM COOTBETCTBHE 9 —> 7% 
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SSRN 
= CO 


SIBIIAeTCA H3OMOpPHBIM oTOOpaxennem rpynnbl x, (K; $1) Ha rpymny tn (K; Vo 
TlostoMy MbIl MOX%KeM C MOMOLIbIO H3OMOPPU3MOB, COOTBETCTBYIONLUX BbIpO 
JleHHOMy OHOMepHoMy KYyOy y, OTOXKJeCTBUTh Apyr Cc Apyrom Bce rpynny 
mn (K; ~). Bauay 2Toro Mbl Oyemrpynnbl t,(K, p) BUpeb OOO3HadaTb veper 
xn(K). IIpu atom rpynna 7 (K) onpeyedasierca Kak rpymna JIeBbIX OnepaTcy 
poB Kako u3 rpynn mm(K), 2 > 1. 

OueBuyHO, 4TO Halla TeopeMa OyfeT WOKa3aHa, CCIM Mbl MOCTPOHM TaKy! 
PeSOJIbBEHTHYIO MoCseoBaTebHOCTh Ky, Ko,... HW Takve KyOuyeckHe oToOpe 
Kenna w;: K—>K;, aro yaa smoboro i> 1 oroOpaxenue Ww; Ha l-MepHO 
ocrope K’ Komnmexca K w30MopiHo mM coBMazaer c OTOOpaxkeHHeM w;4-) 
Komnsekc K, u oToOpaxenve w, MbI OmpezemuM, nonarat Ky = Q(m(K), Ih 
Wu wW,(s)(t) =fe(t), Te ¢—MpousBoMbHbIt KyO KomnseKca K, t— Mpoue 


wet 


n 
oTBeTcTBy1ollee KYOyY o Ky6nYecKOe OTOOpaxKenue J°-—>K (cm. (*), I. 
OuesBuyqHO, YTO OTOOpaxKeHHe W, MeHCTBHTeJIbHO H3OMOp(PHO Ha OJHOMePHO)} 
ocrope K1, Kpome Toro, oHO oToOpaxKaer AByMepHbIli octroB K? Ha AByMepHbIl 


octos Kj. [Ipeqnonoxum Tenepb, TO JuIHX HeKoTOporo p> 1 ye nocrpoe: 
Komiiekc Kp, HW OTOOpaxKeHHe Wp, YOBJIETBOPAIOWee YKa3aHHbIM BBIINe yc 
nopuam. IIpeqnomoxuM, KpoMe TOro, YTO Wp OTOOparKaeT (p + |)-MepHETI 


4 oo 1 
ocros Kt! xomnaexca K Ha (p'+ 1)-mepupiii ocros KS‘? xomnaexca K 
ae a! 1 
Torga cyulecrByer Takoe KyOu4yecKoe oro6paxenue wp: K5'—>K?"*, ure, 


WpeW,p = 1. IlycTb Tenepb s — NpousBOubHbIt (p -+ 2)-MepHBIA KyO KOMITJIeKesf 
K,. Paccmorpum 8 Kommuexce K ypapnenve {o/,}, rae of = Wp (ow’), w = 0, II 
l<j<p+2, mpuuem, ecnn w=0, To jl. Ilycrb of — pemenne Tore 
(p + 2,0, 1)-ypapHenun. Torga pelmenve (p+ 2, 0, 2)-ypaBHeHna {ch rag 
ti = oy tt = Wp (90!) u cl, = oty'o’ Aa ocTabHbIX JONyCTHMbIX 3HaveHnit 
u j, ABIaeTcA (9 + 1)-MepHbIM KyOoM kKommvieKca K, mpvHadviexkaljum Ky6* 
@, (0104). CoorsercrBytouluii avieMenT rpynmbl tp4,(K) MbI OGo3HayHM Yepedh 
kp (cs). OkasbiBaeTcA, YTO MOcTpoeHHad (pyHKUNA kp ABJIACTCA KOUMKJIOM KOM 


nuekca Kp Hak rpymnoit xp)4,(K) orHocuTesbHo KouMKNa 15, (x). yctb Kp44 
cooTBeTcTBylomlee (p+ 1)-pacuimpeHue Kommsexca Ky. Torna oro6paxeHnat 
Wpii1: K—>Kp41, ompemenennoe cbopMysol wp11(s) = (Wp(s), c). rae ¢ — por 
W3BOJIbHbIM KYO KOMMIekca K, a C—KyOu4ecKat KOpTexK-(pyHKUMA BBICOTH 
p-+1 uM pasmMepHocTu n (rye n—pa3MepHocTb Ky6a co) Haq rpymnoit mp41(K). 


OTHOCAIMAaA MpOHSBOIbHOMy (p+ 1)-mMepHomy Ky6y 7 kommuekca J” pemennay 
(p + 2,0, 2)-ypapHenna {o/,}, nut KOTOporo of = WyWpfa(t), ot = fo (ct) uw of, =4 
= fo(t) yo! [NA OCTAIbHbIX JOMYCTHMbIX 3HayeHH w U fj, yOBJIeTBOpAeT, 
KaK HeTpyQHO BHleTb, YKa3aHHbIM BBbIle yCJIOBMAM. Kpome Toro, OHO OTO4 
OpaxkaeT (p+ 2)-MepHbIi ocroB Kommuiekca K ua (p+ 2)-mepupiiit ocTo 


KoMiiekca Kpy+;. Tem cambiM O6U(MH War HHAyKTHBHOrTO nocTpoeHus no 
HOCTbIO OOOCHOBAH. 


2. MHHuMasbHEe KOMNAeKCH. Iycrb K — npon3Bombuniit E-KoM | 
MIJIeKC WH ty — HEKOTOPbI ero HyJIbMepHbIi Ky6. Tlogkomnmexc M xKomnuekcal 
K Mbl Ha30B¢M MHHHMAJbHBIM NOAKOMMJCKCOM B TOUKE bo, ecu 
KYO } ABJIACTCA €MHCTBCHHBIM HYJIbMepHbIM Ky6OM, coyepxKauumcd BM, w 
Ast suo6oro KyOa o€K, Bee rpanu KoToporo mexat B M, cymecrByeT ofuH 
M TOJIbKO OAMH KyO u3 M, romoronupii KyOy s. Jlerko BuyeTb, uTO XOTA Obl 
OJMH MHHHMAJIbHBIM MOJKOMIVIEKC MOXKHO TOCTPOUTb JIA JOOOrO Hy sJbMepHOrol 
Kya Y, (cule_yeT HMeTb B BUY, YTO CpaBHHMbIe Mex Ly CO6OM BEIPO*KTeHHBIe! 
KYObI CoBnayaioT). Kpome Toro, s060H MHHUMAJIbHbIM MOKOMMIeKc KOMMIeKcal 
K umeeT ToT >ke romoTonMYecKH THM (9TO TOHATHe JIA KyOM4eCKHX KOM-| 
MJICKCOB OMpejeIAeTCA OYCBHHBIM OOpasoM), YTO M CaM Kommvlekc K, mpyyem| 
moObie [Ba MMHMMAJIbHBIX MOJKOMMsIeKCa M30MOp(pHE! pyr mpyr. Tak Kak| 
MHHUMAJIbHBIM =TMOKOMIMJICKC ABJIAeTCA, OYeBHIHO, EN-kommuekcoM, To, r10| 
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|OKA3aHHOH TeOpeMe, OH H30MOp(pbeH TIPCAeJIbHOMY KOMIVIEKCY HeKOTOpOH ky- 
M4eCKOH PCSOJIbBeHTHI. Ita pesO/IbBeHTa OHOSHAdHO (C TOUHOCTHIO JO H30Mop- 
lu3Ma) ONpeyemmaetca KommseKcom K uw HasprBaeTca K yOuyeckol pe3soub- 
yeHTOu E-Komnuekca K. Ona nonmnocthio onpegqeaaer pce romoronmueckue 
{3 GaCTHOCTH, BCe TOMOJIOrMyYeCKHe) CBOHCTBa 9TOFO KOMMMeKCa. 
3. Wpumenenne k TonOmOorHuecKuUM mpoctTpaucTsBam. Ilycrp 
j. — MpOHSBOJIbHOe JIMHeliHO cBA3HOe MpocrpaHcTBO. Cuur y JAPHBIM N-Mep- 
451M KYy6OM npocrpancrBa X Ha3brBaeTcsa HellpepbipHan X-3HaqHad yHK- 
jut o(t1,...,tn) OT 2 DelicTBHTeIbHDIX TI@PCMeCHHBIX f,,...,¢,, MOLYHHCHHBIX 
lepaBenctBam O<t; <n; i=1,...,n (Kak O6nlgHO, X-3HaUHBIMH (pyHKUHAMH 
T HYJ€BOrO YHCJIa MepeMeHHBIX CUHTAIOTCA TOKE pocrpauctBa X). JlerKo 
jaqeTb, “TO MHOMKecTBO Q(X) BCexX CHHryJApHBIX Ky6OB mpocrpaHcTBa X 
BseTCH E-KOMMJI€KCOM OTHOCHTebHO onepatopoB ¢«/,¢=0,1, u yi, onpe- 
eJIeHHBIX (bOpMy amu 


(ce?) (¢1, sere» tn—1) — o (ty, ei caiens yt; g, ti are) a9 ep 
CON Ets eee n th) SH OAL 4 by sgh ttsiti deny hn a 


‘TOT KOMINJI€KC Ha3bIBaeTCH CHHTy IAPHbIM KYOHYECKHM KOMI JICKCOM 
(pocTpaHcTBa X, e€fO MHHMMaJIbHbIe MOJKOMINICKCbhI —MHHUMAJbHBIMU 
}OMNJIeKCaMH M[pocrpaHcrBa X, a COOTBeTCTBYIOUad peso/IbBeHTa — 
| yOuyecKoOH pe3s0NbBeHTOH mpoctpancrsa X. M3 cKa3anHHoro BBIILe 
HO, 4TO KYOMYeCKad Pe3ONbBeHTa MOJIHOCTbIO ONMCbIBaeT (CHHTYyJIApHbIit) 


|OMOTONMYCCKMA THI NpoctpancTBa X (H, B YacTHOCTH, BCe ero rpynmbr ro- 


4. Peanu3sauua. Ilepenoca Ha cayual KyOu4eCKHX KOMMJICKCOB M3BeCT- 
ble MOCTPOeCHHA JIA KOMIMICKCOB TOJIYCHMIVIHUMaJIbHbIX, HeTpyHO MOKa3aTb, 
fro via smsoOoro EN-Komnuiekca K cyujectByer npoctpaHcrTsBo (fake nomHayp), 
MMHHMaJIbHbIM KOMMJIEKC KOTOporo w30MopdeH kKomnueKcy K. J[pyrumu cuio- 
jaMH, sOOy!o aOCTPaKTHO 3aJlaHHy!O KYOHYeCKY!O Pe3OJIbBEHTY MOKHO peaJn- 
OBaTb B KaveCcTBe KYOHMYeECKOH pe3OJIbBeHTbI HEKOTOPOrO NoOWMaTpa. 

o. Q-mapbl pesoubBeHT. Kak ye OblIO HaMH paHee OTMe¥eHO, KyOn- 
ECKHe Pe3OJIbBeHTHI HavOoviee yOOHbI pH H3y4YeHHH paccJIOeHHbIX NPOCTpaHcTs. 
KayecTBe NepBOH HulIocTpaluH 3TOrO OOMerO MOMOXKeHHA HalieM COOTHO- 
CHHA, MMeIOULHe MeCTO MexKLy Pe30JIbBeHTaMH HeEKOTOPOrO OMHOCBASHOrO Mpo- 
IpaHcTBa H COOTBETCTBYIOMerO MpocrpancrTBa MereJIb. 

Ilyctb {G., k;} u {H;, li} — Wwe kyOuyeckne pesobBeHTHI, MpHyem fie); 
|G, Tp¥BvambHO JelctByeT Ha G; aA Bcex i >|. Ilyctb, janee, Mwsi 
1060ro i > | 3ayjaHo HeKOTOpoe H3O0MOpHHOe OTOOpaxkenHe 9, : G;-> H;. Karxyoit 
-MepHO (/ MpOH3BOJIbHO) KOpTexk-pyHKUMA CGE (GR) SoS an 1)- 
lepHyto KopTex-pyHkuwiIo YCceE(Hi44,i+ 1), monarad AA moOoro HeBbI 


. Aa-+-1 
omkyeHHoro (i + 1)-mMepHoro Ky6a o kKommuekca | es 


| (,0) (3) = 9,0 (2'), 


ye o’ —mepeceyenue KyOa os, pacCMaTpHBaeMoro Kak TrpaHb eAMHMUHOTO Kya 
n+ 1)-MepHoro apucpMeTM4ecKoro MpocTpaHcTBa, C CAMHMYHBIM KYyOOM /-Mep- 
oH KOOpMHAaTHOH TumepmiocKocTH, mMovlyyarolleicA MpvpaBHuBaHHeM HyJItO 
oculeqHeli KOOPpAMHaTbI (MepeceyeHve CUHTaeTCA PaBHBbIM HYVJIIO, eCJIM OHO HE 
BuideTca i-MepHOi rpaHbio). OuepugHo, uTO oTOOpaxKeHue dy SyD SS es He- 
OTOpoe NOBbILUAIOMee PasMePHOCTh Ha e/MHUILy oTo6paxkeHve @,: Q (Gi, et 
>Q (He, 2). Oxa3pipaetca, 4TO ecm 98k, = wil, (T. e. Pak (3) = 2 (19) pie 
joooro c€&Q(G,, 1), TO mpaxmoe mponsBezeHHe , X p. OTOOParKeHHH @, U De 
mpeylesseT HeKOTOpoe (Tak»%Ke MOBbIWAalolulee Pa3sMePHOCTb Ha e]MHHLY ) Bee 
paxkeHve @,:K,—Ls3, rye {Ki} u {Li} — pesoubBeHTHbIe Bs 
ATC JIbHOCTH, COOTBETCTBYIONIMe pesoJIbBeHTam {G;, k;} Mu AH, 1;}). ee ae 
oJIM y2Ke TOCTpoeHo OTOOparKenne w;: Kj —> Li+iK $F ki = wli41, TO OTOOpax 
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ib 


| 


Hue ©; X 941 ONpefenneT oTOOpaxenve w;4,. Ecun oroOpaxeHut @; MOXKH 
ONMCaHHbIM OOpa30M HOcTpoHTb jWid Bcex i >1, To MbI OyjleM POBOPUTE 
aro jaHHble pegombpentb! {G;, k;} uv {H;, i} o6pasywT Qnapy. Pesour 
Beuty {Gz,k;} MbIl OyJeM Ha3bIBaTb Me PBOH, a pe3OJIbBeHTY {H;, li} 
BTOpOH KOMNOHeHTOH Q-napbl. 

Ecau pesomppentst {G;, k;} u {Hz, l;} o6pasyior Q-napy, To oToOparKeH 
w;: K;—> Lis, ecrecTBeHHbIM O6pa30M onpesevisioT HeKoTOpoe oTOoOpaxkeHn 
o: K—>L mpegeabubix KomMueKcoB. STo oToOpaxkenke pasJiM4HbIe KyObI KOM 
muiekca K nepepoquT B pasiMuHbIe KyOb! KoMMveKkca L, MopblluaeT pasmefp 
HOCTb Ha eJWHUILy H YOBJIETBOpHeT COOTHOLCHHAM 


cele some ver 0,15 i = 1 ae 


SO) == 90, f= La nei eles 


re ¢ —MpovsBoubHbili KyO KoMmMuekca K, a p—ero pasMepHoctb. Kpo 
toro, KyO t@éL Torga WH TOJbKO TOra UMeeT BH 50, o€K, Kkorga ky) 
ceP +1, rye p+ 1— pa3MepHocTb t, CTAHYT, T. e. WMeeT BU yy... 4, T 
th) — (CqMHCTBeHHDIM) HyJIbMepHbid KyO Kommuekca L. Oka3biBaeTCa, YTO BEPH 
WM OOpatHoe, T. e. ecmu ana EN-Komnsexcos K u L cyuecrByer oToOpakeny 
wo: KL, yoBuerBopsioulee MepedHCJIeHHbIM YCJIOBHAM, TO Pe3O0JIbBeHTHI 9TH! 
KOMIJIekcoB o6pasyroT Q-napy. 

BecbMa HHTepeceH BOMpoc O TOM, KaKHe pe3OJIbBeHTbI MOPryT CJIy2KHT 
KOMMOHeHTaMK Q-nap. Jlerko BuyeTb, 4TO WWOOyIO pesoubBeHTy {f7/;, l;}, a 
KoTopoh H, = 1, MOXKHO peaJIH30BaTb B BUe BTOPOH KOMMOHEHTbI HEKOTOPO! 
OJHO3HAUHO OnpeyemeHHoH Q-nappi. Ilyctb {G;, k;} — mepBaad KOMMOHeHTA 9TO 
Q-napp. OxaspiBpaercs, uTo ecuu {H;, /;} aBaseTCA pe30JIbBeHTOH HeKOTOpOr|} 
(OMHOCBA3HOrO) NpoctpanctBa X, TO {G;, k;} OyweT pes0/bBeHTOH MpocTpaHcTs| 
neteb Q(X), mpHyemM COOTBeTCTBYIOUee OTOOpaxKeHhe © MHHHMAJIbHBIX KO! 
TIJIEKCOB ONpeeIAeTCA H3BECTHBIM OTOOpaxKeHvem T’ypeBuya 


(OO), ee Up) Os ot em) (ope) Oe ey 


TaKuM OOpa30M, BOMpoc O XapakTepH3allHW pe3OJIbBeHT, MOFYULUX CJLyKHI 
Ne€PpBHYHbIMA KOMNOHeHTaMu Q-nap, paBHOCHJIeH BOIpocy O xapakTepu3aly 
(c TOUHOCTHIO JO TOMOTHNMYeCKOrO THMa) MpocrpaHcTB, MOryMx CJIYKUT) 
MIpOCTpaHcTBaMH TMleTeJIb. 

IIpumeuanne. Harypambuble CHcCTeMbI (T. €. KCHMIJIMI[MaJIbHbIe» Pe3OJIb 
BeHTbI) MpOCTpaHcTB NeTeJb usyyantH AoKku, Xomma u Kanako (3). B ux pe 
OoTe, KpOMe pe3yJIbTaTOB, MO CYLeCTBY COBMaarollux C M3JIO%KeHHbIME 
BBILUe, COMCPKUTCH TakxKe yTBepxKeHve (TeopeMa 5), H3 KOTOporO Henocpey 
CTBCHHO CuJlelyeT, TO yuOOOCe TOMOTONMYeCKH MpocToe MpocTpaHCTBO uMee? 


t 


(CHHTYJIApHbIH) TOMOTOIMueCKH THM HeKOTOporO MmpocTpaHcrBa NerTesb. OnnaKd 


mpocrenine NPHMepbl MOKa3bIBaloT, UYTO NWoOCcMe Hee YTBepxKTeHve 3aBe]lOMd 
JIO2KHO. 


Matematuyeckuit uucrutyt um. B. A. Crexaosa IJoerynuso 
Akaylemuu Hayk CCCP 23 X 1957 


IMTHPOBAHHAS JINTEPATYPA | 

1M. M. IloctuuKkos, JAH, 118, No 6 (1958). 2D. M. Kan, Proc. Nat. Acad} 
Sci. USA, 41, Ne 12, 1092 (1955). 4 K. Aoki, E. Honma, T. Kaneko, Proc. Japanj 
Acad., 32, Ne 8, 564 (1956). | 
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| Hoxaagn Akayemuun nayk CCCP 
) 1958. Tom 119, Ne 2 


MATEMATHKA 


JI. HW. POHKHH 


O WEJIbIX ®YHKUWMHAX KOHEYHOH CTENEHH H O ®YHKIHAX 
3MOJIHE PEIrYJIAPHOrO POCTA OT HECKOJIbKHX MEPEMEHHbIX 


(ITpedcmaeaeno axademuxom C. H. Beprwumetinom 25 X 1957) 


Lenyio pyaKunio f (2%, 22,.--,2n), THE 22 =Xn+ iy, OyWeM HasbiBaTD 
PyYHKWHeH KOHEYHOH CTeENeCHH NO COBOKYNHOCTH NE peMeHHbIX 
M1, 22,---+,2n, CCUM CYWeCTBYIOT Be KOHcTaHTh! A>>O u a>O Takue, TO 
IPH JIOOBIX 2, Z2,...,2Zn BEPHO HepaBeHCTBO 


| f (21, -- +s Zn) | <C Aexp [a(|2i| +] 22|+---+]2n])]- 


Ilyctb f (u, 2, 2,-.-,2%n) —Weuad (yHKUMA KOHeUHOH crTemeHu MO COBO- 
KYNHOCTH MePeMeHHbIX WU, 21,..--,2n. Paccmorpum sty dyHKuMio pH PuKcu- 
DOBaHHbIX SHAYCHHAX 2,,.-.,2Zn; MbI MOJYYNM LWeslylo GyHKWMIO KOHeEYHOK 
‘TeNeHH OT OJHOrO TOJbKO NepeMenHoro wu. CremeHb Tako dyHKUMH U ee 
MHIMKaTOp pocta OyjlyT, OYeBHAHO, 3aBHCeTb OT (PHKCHPOBaHHbIX 3HayeHHii 
4, Z2,-+-,2n- O6Oo3HauHM cCTemeHb PYHKUMM Yepes of, 4 (2, Zo,---,2n), a HH- 
WukaTop pocta — yepes hy, (9, 21,.--,2%n). CormacHo onpeyesmeHvio cTeneHu v. 
IHHKaTopa pocta Aa dyHKUMH OAHOrO MepemeHHoro (7) 6yeM MMeTb 


eet ; 
Specie oe) im maxiin 4, cya 


f> oo r ju| =r 


el . 
| ON RR ne) een tin Salt einen Zea on) |; 
roo 
O603HauuM Take 


5, MCGhi= MAX 67, 4, (24,-2,0=-4Za)s nen (Oi max hy, a (9, 245 22)-+452n)- 


Zar @ay--2y 21) Zar Spy 


B cayyae (yHKuUMH AByX MepeMeHHbIX HaMH paHee (*) Oblla MoKa3aHa 
hlemyioujad Teopema *: 

Teopema |. Ilycmo f(u,z)—yenan GyHKyuA KOHedHOU CMmeneHu no 
eo6oKyNHOcmU nNepemeHHblx u, z. Toeda mnoocecmeo M, mouek z, 6 Komopolx 
BOINOAHAeMCA HepaeeHcmeo 


hanes (2) <o%,u—8, 
yOoereméeopsem YCAOCBUIO: 
co 


Ao Me = Dy Fn, roe Fn samknymo, FypC Fay, u Kancdoe F, umeem ab- 
n=1 
vomomHyto Mepy HYAb. 
B cayyae Ooubilero 4HCIa TMepeMeHHBIX M3 TeopeMbI | HemMocpe/\CTBeEHHO: 
~lelyer: 


* B (2) Oblma JoKa3aHa HECKOJIbKO Oosee CHJbHaA TeopeMa. TakKe MOKHO ObiIO Obi 
[CHIMTbh Teopembl 2 u 3, HO B JaHHOH 3aMeTKe B 9TOM HET HeOOXOJHMOCTH. 


| 2% 21t 


Teopema 2. JTycmo f (u, %,...,%n)— YyYenaa DYNKYUA KoOHeXLHOU cm 
neHu MO COBOKYNHOCMU NepeMeHHolX U, 21,.-.,2n. Toeda mxoocecmeo M 
MIOUCK 24, Za) +++ yZn» 6 KOMOPOLX BbINOAHAeEMCA HeEpaeercmeo 


Sfiu (21, cee »2n) << 9f,u — & 

obnadaem céoticméeom: 

B. ITepeceuenue M. c abot OeymepHot ananumuyeckol NaocKocmo10 6Uudd 
Ze = an + by, R= 1,2,...,n, yOoenremeopnem ycaoeuio A, 3a ucKaimueHue 
mex caywaee, Kozda paccmampuseaemasn naocKocme yeaukom aeocum 6 Mg. 

Ins hy,a (9, 21,---,2n) COOTBETCTBYIONyIO TeOopeMy MOKHO copMyJIMpo 
BaTb CJICLyYIOULUM O6pasoM: 

Teopema 3. Muoocecmeo M,(8) mouwek 2, Z:,.--.,2n, 6 KOMOpolx npt 
QuKcuposanHom § eolnoAHsemcA HepaseHCmeéeo 


gud Ose2ryilas> de eat << ieal) —é, 


obnadaem céeoticméeom B. 
Tlomua u IInanwepesem (3) Obit BBeqeH HHAMKaTOp pocta My (Ay, Agy..-) Aw 
MO COBOKYMHOCTH MepeMeHHbIX, KOTOPbI OMpeesHeTCA PaBeHCTBOM 


hy (AY, he, oe 8 5 dn) es sup hy (Ay, he» se ey Das X41, Xo, see Xn), 
Map avccnnory 
rye 
dig (Mp Ran tes has Ky hares ier) eee =) f (4 -— tAgr, X_ — ther,..., Xn — inl) | 


n 


2 £ 
Xn HW Ag — BeLIECTBCHHbIe€ UHCa H » hr = 1. 
k=l 
Teopema 4. ITycmo f (21, 22,...,2n) —Yyenan GyNKyuA KoNe4Holi C 
neHu no cogoKynvocmu nepemennolx. Toeda mnoocecmeo M, mouek x1, Xo, - - 
ss+y Xn, 6 KOMOPOIX 


hy (i, ho, eet An} X1, XQ,--- Xn) Sg (A, he, wee » An) —é 


, * k 
yOosnemeopsem ycaoeuro mes“ M, = 0 (sdecb, KaK u 6 Oaaonetiuem, mes*” 


bydem odo3sHavame nebezosy mepy mxoocecmea E 6 k-mepHom npocmparncmee 
J\oKasateJIbcTBO STON TEOPpeMbI OCHOBaHO Ha TeOpeme 3 UH CJeRyIouleH semMMe 
Jlemma 1. I/ycmo mxoocecmeo E u3 n-mepHoeo npocmparncmea Rp, eee 


CMBEHHOLX NEPCMCHHOLX X14, Xq,.-.,Xn YOOBAEMBOPAeEM YCAOBUIO: 
C. Hepecewenue mxoscecmea E c awboti npamoti euda x; =a;t + by 
i=1,2,...,n, c eewecmeennoimu a;,b; AUOO Umeem AUHelinyIO aeOeeoBy mep 


HYAb, AUOO 3Ma NpAMasA YeAUKOM npuHadaeocum E. 
Tozda, ecau mes” E>0, mo E = R,. 
JloKasareJIbCTBO JIEMMbI MBI OIycKaem. 
Hametum yoKa3atTestbcTBo Teopempt 4. JI sToro BBeeM (byHKIHIO 


Q (Uy 21, Zo... - > 2n) =f (2, — tAqu, 2, — idglt, ... , Zn — idntt), 
KOTOpad ABJIACTCA WeNOH PyHKUMel KOHeUHOM CTeneHH MO COBOKyMHOCTH Mep 
MCHHBIX U, 2y, Z,.-.-, Zn. OUeBMHO, 4TO 
hig. aiQ, x1), Xo, De Qt x) Xn) = hy (Ay, ho, Cre cae) ns X15 Xo, o) (8) 48 sea) 
Jtoxaxkem, 4T0 hy (A, Ag,» - An) > Ag, un (0) —e¢ nau, 4TO TO xe, 4TO 
Sup hg, u (0, XI) X29 + one. Xn) Sup ite at, Cincon aire -»2n) —&. 
Xi, Xay.00y Xp Zip Carers Spy 


J\eHicTBHTeIbHO, CCAM MIpH BeulecTBeHHbIX a; u 0b; 


Sup Agu (0, Aas Ns Oey On) Xn) no hg, u (QO) aon 
x; =u; t-+-b; 


pA rrvsess 2 


TO, B Cuy Teopembl 3 uM Toro dakTa, 4YTO TMepeceyeHue MHOXKeCTBa a6co- 
}MIOTHOH TapMOHMYeCKOH Mepbl HYJIb C JOOOH MpsMoli HMeeT JIMHeHHYy!0 JIeOeroBy 
Mepy Hyvib (*), NOwWyuMM, 4TO aHamMTMyecKad mMOcKOCTh 2; = aw + b;, 
ji= 1, 2,...,n, mepecekaromasca c R, 0 UPAMOM 4; s=@7be}2.0;)3) = 1,°255.. ee, 
WeNMKOM Npwnannexut M,.(0). Ho, kak merkKo noKa3aTb, COBOKynHOcTb aHa- 
IMTHYECKHX WlocKocTeH Bua z2;=a,w+b;, i=1,2,...,n,rne a; u 6; — 
BEIECTBEHHBIC = YNCJIa, HCYepnbIBAaeT BCe MpocTpaHcTBO Z, KOMIVJICKCHbIX 
MEPCMEHHBIX 21, Z,..-,2n, T. €. Me(0)=Z,, urO, OYeBHAHO, HeBO3MO2xHO. 
me 13 WOkasaHHoro YTBepxKLeHUA Cileqyer, TO hip is, ReerciewRn) Aeon) 
u M.(0)5M., rye M.—MuoxecrBo, durypupytomjee B ycnuoBHu Teopempr 4.. 
Orciojja, UpuMensas Teopemy 3, nomyyum, aro MHoxKecrBo M. o6nanaer cBoli- 
kcTBom C. M3 stroro, B cuay memo 1, nowyuaem, uTO ecm mes”) Me =O) TO 


M. = Rn, u, cneqoBatembuo, Ry C M.(0), 4To HeBo3MoxKHO TO NOKasaHHOMy* . 
}Takum oOpasom, Teopema 4 oKa3aHa nOwHOCTbIO. 

JloKa3aHHble BBILIe TCOPeMb! NO3BOMAIOT ECTeECTBEHHBIM O6pasoM ONpeyeJIMTE: 
iia (yHKUMH MHOrHX MepeMeHHBIX KJacc PYHKIM BUOWHE perysApHoro pocra. 
| Jina caysaa yHKUMH OHOTO NepemMeHHoro sToT Kslacc dyHKuMH Obl 
[BIeEpBLIe ONpeseseH HM eTasbHo usy4yenH B. A. Jlepunpm (+). Cnenya B. A. Jle- 


IBHHY, Weslad cdyHKuna F(z) KoHegdHOH cTeneHu** Ha3pIBaeTcH PY HKLM eH 


i 


IBNOIHeE peryAAPHOrO pocTa, ecu pu mo6om §€[0, 2x] cyulectrByeT 
In | F (re?®)| 
ig 


fiipenen fh; (9) = lim Ip YCJIOBMH, YTO Ff CTpeMUTCA K OeCKOHEGHOCTH, 


TpoOeraa BCe NOJOXKHTeIbHBIe 3HAaYeHHA, 3a MCKJIOUCHHeEM, ObITb MO2KET, MHO- 
OKECTBa HYJICEBOH OTHOCHTeJIbHOH Mepbl. K dyHKUHAM BMOWHeE perysApHoro 
ipocta OfHOrO TepeMeHHOrO OTHOCATCH, B YaCTHOCTH, (PyHKUHH KOHedHOH 
‘CTelleHH, OrpaHHUeHHble Ha BellecTBeHHOM ocH. M3 cBolicTtB PyHKUHH BnomHe 
perysapHoro pocTa cslemyeT OTMeTHTb, KaK OHO H3 HaWOosee BaKHbIX,. 
icleyLyroulee: 


hy (8) + hg (0) = Ay-g (8), 


rae /(z)—dyHkuuaA BoomHe perymaApHoro pocta; g(z)—wWenad dyHKkuua 

(KOHeYHOM CTeneHn. 

' B cayuae PyHKUMH HeCKOJbKUX NepeMeHHBIX (yHKuHIO F(Z, 2:,...,2n) 

(OyNeM Ha3bIBaTh PYHKUHeEH BNOMHE peryAAPHOTO pocTa, ecMM 
n 


[JIA JOObIX BEULCCTBCHHBIX Ay, ho, ...,An OPH Dy \2=1 nu AAA Nom Bcex, 
| h=1 
'B CMbICIe MepbI JleGera, BelleCTBCHHBIX X41, X5,...,%n CyMecTByeT mMpeyeu 


BE ha, ee kx) = tim In PP Gath, Hg Or, «ody ne 


re r crpeMHTca K Oe€CKOHEUHOCTH, TpoOeraA BCe MOJOMKUTEbHbIC SHATCHHA 3a 
MICK IOUCHHEM, ObITb MOxKeT, MHOXKECTBA HYJICBOH OTHOCHTeJIbHOM Mepbl. 

IIpH tTakoM ompefejenuu Kslacca (yHKUMH BHOMHe pery/IApHoro pocta 
iIsTOMy Kslaccy OyMyT MpwHayexkaTb, HampHMep, Weubie PyHKUMH KOHeYHOH 
IcreneHu, orpaHwueHHpre Ha Ry. JjoKasaTesbcTBO 3Toro qakTa BbITeKaeT U3 
TeopembI 4 u w3 cBOlcTB dyHkUHH BMOMHe perysaApHoro pocTa OT OfHOTO: 
ae oon. Vicnom3ys panee orlyOMMKOBaHHbIe § pe3ysbTaTb! apropa (°), 
Pte WOKa3zaTb CMeyIOulyo Soylee CHJIbHyIO TeOpeMy. 


Teopema 5. Ecau gyxxyun f(z, 22,---,%n) KONeXHou cmeneHu no 
COBOKYNHOCMU NepeMeHHeLx YOoerembopHxeEM YCAOGUIO 
| (%4, XQr 055 Xn) |< or (| X1| (%2 (| X21) - : On (| Xn|), 


an ae 
* A yaslOrMuHbIM paccyKACHHAMK MOXKHO TOKasaTb, ATO mes(2”) M,=0u mes'2”) M,(6)=9, 
rye M, u M,(0)—Muoxectsa, purypupyioulue B yCIOBHAX TeOpeM 24H 3. 
** Onpefenenve jemaetca Ayia dyHKIMH moOoro yTOUHeHHOrO Mopsiika. 
2413 


¢ Ina (é) 
cde mynkyuu a;(t) +0 maxoeol, amo \ aa 


| 
0 

npu t, >t, >0, au6o a; (ty + te) < a7 (t;)- 2 (t2), mo f (21,225 «+ + 1 Zn) — PYHK 
YUA BNOAKE peeyAApHoeo pocma. | 
DyHKUMH BHOMHE peryJAPHOTO pOCTa HECKOJIbKUX NePeMeHHBIX, OMpeWess 
e€MbIe YKa3aHHbIM BBILIe cmoco6om, oO mayaror PxATOM hase added chenille | 
cBOHCTBaM (pyHKUMi BMONHe peryuIApHoro pocTa OT OHO MepemeHHoH. Tak 
ManlpuMep, HeTpyRHO MOKa3aTb, YTO ec f[ (2, 2,---,2Zn) BNOMHE peryJAp 

HOrO pocTa, a 2 (2, Z:,..-,2n) KOHCYHOM cTemeHH, TO 


hyeg (Ay, ho, ae ay An) — hy (a, hes aca kn) Se hg (Ay, ho CC | An). 


dt< co u au6o 4a; (ty) > %, (ty 


B 3aKsloueHve OTMeTHM, UTO C TOMOUIbIO PyHKUMH BMOMHE perysJApHore 
pocTa MOXKHO JlOKa3aTb JWI CIy4ad MHOrHX NepeMeHHbIX OOOOULeHHE HSBeCT 
HOM Teopembl TuTumapula o cBepTKe. IIpu stom NOyYUTCA CileLyroulad Teopema * 

Teopema 6. J/ycmo Oan gynkyuti f Qunxumnox (Mm. e. paeHolx NYA 


ene HeKomopott oOnacmu) Kz (Aq, dos +++» An) o6osnavaem onopHyto yNKuUu 
Haumenowel eoinyKaoti obaacmu, eHe Komopoli f (x1, Xo,--+,%n) =O. Toede 
umeem mecmo paeexcm6o ( 
Ky (A, ey 0 070 » An) == Kg (i, hos se » An) = Kyxg (Ay, Ko, Coun? fe) An), 
2de f u g—qyxKyuu durxumnoie, npunadnencaumue L, a 
me i 1 | 
ixg= \ a \ iat, Hi eee aL et ie 


Una WoKasaTesibcTBa 9TOM TeOPeMbI JOCTATOUHO 3aMeTHTb, ITO ecm 
f (21, 2o,.-+,2n) —Wenad cbyHKuuA KOHeUHOM cTemenn, f (x1, Xo, ..-, Xn) EL, i 


Fin 


—0 —co 


oO 
2 


exp [— 1 (11%) F tata Foe Peta) | T Xie) cay snes en ey ie en 


TO, Kak Oblio WoKa3aHO Ilomma u [lnanmepenem (*), F (x1, x2,... + Xn} ecTa 
cpuHTHan §=qdyHkuMA WH Ky (Ay, Ags... An) = Aa (Ay, Ag, .--,An), MOcMe uerd 


5. A. Jlesunpim npu oKasaremperBe uM aHanoruyHol Teopembl JIA curyya: 


TeOpeMa MOKA3bIBaeTCH JOCJIOBHbIM MOBTOPeHHeM paccy x JleHHH, joa catysay 
OMHOTO TIepeEMeHHOrO. 


Tlocrynusio 
24 X 1957 


WMTHPOBAHHAS JIATEPATYPA 


'B. A. Jie pun, Pacnpejenenne kopueli uenix dbyuKkunli, 1953. 2 JI. UW. PouKxudnl 
Mateo. cOopu., 39 (81), 2, 253 (1956). °M. Plancherel,G Polya, Comm. Math: 
Helv., 10, 110 (1937). 4 P. Hepananuunua, Ognosnaunpe ananutuueckne (by HKWLH | 
M.—JI., 1941. 5JI. YW. Ponxkuu, TAH, 92, N 5 (1953). © J. Mikusins kup 
C. Ryll-Nardzewski, Studia Math., 13, Ne 1 (1953). 


* HeckouibKOo B pyro djopme uM ppyruMH MeTosamH OGO6ULeHHE Teopembl Turumapuia 
Obit0 Nano B 1953 r. Makycuuckun x Pei-Hopr3esckum (°). Teopema Mukycuucxoro W Pai 
Hopysepckoro MoxeT ObiITb MOJly¥eHa KaK NpocToe cmeqcTBHeE Teopembl 6. TaKxxe Hu Teopema é 
MOXKET ObITh TloslyyeHa 43 Teopembt MuxkycuucKoro u Ppin-Hopp3eBcKoro nyTeM HeCJIOxKHbD 
paccy«eHHH. | 
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‘Loxrnanp Akayemuu nayr CCCP 
1958. Tom 119, Ne 2 


MATEMATHKA 
r. Wl. TYMAPKHH u C. A. XABHHCOH 


CBOMCTBA 9KCTPEMAJIbHbIX ®YHKUMH 
B IKCTPEMAJIBHbIX 3AJAYUAX JIS) HEKOTOPbIX KJIACCOB 
AHAJIMTHYECKHX ®YHKUHH C B3BEWIEHHOM METPHKOM 


(ITpedcmasaexo axademuxom M. A. Jlaspenomvesoim 6 1X 1957) 


| B psigte paOor, NOABHBUIMXCA 3a MocJefHee Bpema (cM., Hanpumep, (1), 
NWHHeHHaH SKCTPeMaJIbHaA 3aaua B HeEKOTOPbIX KJIaCcaX aHaJIMTHUeCKUX 
PyYHKUMH CBASbIBaJIaCb JBOHCTBEHHbIM OOpa30M C HeKOTOpOH 3afayeli HanJy4- 
jiero mpHOJMKeHHA B CONpAxKeHHOM MpoctpancTBe. Jia Apyrux mpo6sIem 
TeOpuu PYHKUMH MeTOX ABOMCTBeHHOCTH NpHMeHsAJIcA paHee (8,°). M3 Bcex pa- 
SOOT, MOCBAWLCHHBIX HCCJIeOBaHHIO SKCTPeMaJIbHBIX 3a]lay YKa3aHHbIM MeTOJOM 
M(BOHCTBeCHHOCTH, HaHOoJlee OOulHe KJacchl PyHKUMH uv HanOowee OOulMe 3anauH 
[ObIJIM pacCMOTpeHbI B paOoTax OAHOFO 43 aBTOPOB HacTOMUeH cTaTbu (cM. (%), 
Te JaHO pasBepHYyTOe H3JIO*KeHHe ZTHX Pe3YJIbTATOB), OHAKO H B STUX padoTax 
OrpaHHueHHA, Hak JlabIBaeMble Ha PaCCMaTPHBaBLUIMeCA KNacchl, ObIIM H3JIMIHe 
OpeMeHHTeJIb HEI. 

B HacTosuleH 3aMeTKe Mbl paCCMaTPHBaeM COOTHOLIeHHA ABOHCTBEHHOCTH 
WIA KJaccOB aHaJIMTHYeCKUX (yHKUMH pH MpesMoJoxeHHAX, B HeEKOTOPOM 
CMBICJI€e OKOHYATEJIbHBIX, He MOMalouluXCA Ha 9TOM MYTH JlaJibHeHWemy 0606- 
IeHHIO. C MOMOLIbIO ITHX COOTHOLMICHHH MbI HCCJieqyeM CBOMCTBa 9KCTPeMaJIbHbIX 
\PyHKUHH pH MmpednooweHHAX, 3HAYNTeJIbHO OosIee OOMNX, YeM Te, KOTOpHIe 
Resatucb pauee. IIpu Hafiexallux JONOIHUTEJIbHBIX OTPaHHYeHHAX W3 HalwHXx 
pe3yJIbTATOB JIerKO CJleyIOT TEOPeMbl MHOTHX aBTOPOB. 

Mbt JaemM B HaCTOAeH 3aMeTKe NospoOuoe MepeyncJleHHe TeopeM IIA TByX 
YIBOHCTBEHHO-CBA3aHHBIX KJlaCCOB (YHKUHH MH JIMIWb B KOHIWLe NepeyncJisem Apy- 
irve KJlaccbl (yHKUuH, DIA KOTOPbIX HaMM OblJIM TIpoBeeHbl aHaJIOrMYHble HC- 
cjleoBaHHus. 

Bpeyem culeqyroulve Kuaccbl avasIMTHYeCKUX (PYHKUMH B KOHeYHO-CBASHON 
o6smactu G co cupaAMssemon rpannuen I’. 
Kaacc D(G). f(z)€D(G), ecam cy6rapmonuyeckue B OOslacTH G PpyHK- 


mun Int az | vumMeloT B G rapMoHWyecKNe MaxKopaHTh! u™(z), CxXOMMUlMecH K 


uymo, Korfa M-— oo. Kaacc D(G) aBaaetcH, OYeBHHO, MOAK accom Kslacca 
(pyukuwit orpanwyennoro Buga. (CBolicrBa tbyHkumii Klacca D(G) cM. B Hater 
eeretxe (40).) (Jl ogHocBa3Horo cmyyaa Ksacc D(G) Opi BBeweH paHee 
‘&B. VW. Cmupxospm (1) (cm. taxxe (1”).) 

~ Kaacc D,(G). TWycrb cyxxuna o(C) > 0, saqannaa na I’, yoBserso- 
‘paAeT YCJIOBHIO 


(Ing (©) |S ds < oo. (1) 
if 


rye g(¢, z)—yHkuua Tpuna o6macru G. Mbi ckaxem, 4TO Pere rGs. 
ecnmu f(z)€D(G) u Vrai max | Er | <e0. 
215 


LO 
K nacc Di(G). f(z) €De(G), ecau f(z)€D(G) u Vrai max 5) < 


Ecm O<m<pe(S)<M<o, TO HaliM KJaccbl D, u Ds cospnaya 
COOTBETCTBEHHO c Ksaccamu By, u Bz “3 paorst (°). 
Kamacc £,,1(G). Hocrpoum pyHkKUMIo 


o (2) = exp E iB 0 oe ds|. 


Mp cKaxxem, uTo f (2) € Ep,1(G), eCJIM CYMeCTByeT NOCMeNOBAaTeMbHOCTE KOF 


AC ia 


typos {1¥}-—>T, quia KoTopoit lim \ 


pa 


Teopema 1. IJ/ycmo a(t) > 0 ee ycaosuro (1), a (6) 
sadannasn Ha I’ KomMNAeKCHOSHa4HAA GYHKYUA, OAR KOMOpOU cYyLy4ecmeyer 


unmeepan \ 0 (C)|@(C) | ds < oo. 


1B) 
Toe0a: it 
1. Hmeem mecmo coomxowexnue (Oeoticmeennocmu) ! 
sup \F Oe 6) a | = inf (e@let) —9()|as. (a 
feds |} PEE IIo, 1 ¢ i 


2. Cywecmeyiom akcmpemaaonole dynkyuu f” (2) € Do (G) u * (Z) € Ex, 1 ( 
6 OOeUX 4acmax pasencmea (2). 

3. aa mozo umobe f* (2) € De(G) ue" (Z) € Erie, 1(G) Cotau akcmpemanonom 
6 paseHcmee (2), neobOxodumo u Oocmamo4unHo, 4umobel noumu 6esde Ha 
BOLNOAHANOCH PAbeHCMéO 


F* (6) fo (6) — 9" (EJ do = e’* 9 (6)| o (6) — 9° (0) | ds, (: 


a — 6CWECINGEHHAA KOHCINQHMA. 


4. Ikcmpemanonan Gynkyua f*(z)€Ds eduncmeenna c mounocmo 
do muHoocumens ee. IkcmpemanoHan gynkyusn o* (Z)€ Ey)o,1 eOuncmeenna 
ecau f*(z) umeem Oonee 4wem n—1 Hynett 6 G; 6 NpomueHOM cayYae * (Z 
moxcem u He OolMmb eOuncmeeHnot. 

Sameuaunue. IIpu neBpinosHenvun ycoBua (1) oun U3 KaccoB D, Will 
ExJo,1 OKA3bIBaeTCA, BOOOWLE TOBOpA, MyCTbIM. 

Teopema 1 o6OoOmaet Teopemy 2. 1 ra. II pa6orni (*), rae Tpe6oBanoce | 
yToOb p(C) >O Oniia HempeppiBHow Ha | dyHKuner. | 

SaMeTHM, YTO HaMOoviee BaxKHbI€ KOHKPeTHble (PYHKUMOHAVIbI IIA Kacca De; 

N 
HallpHMep Sth f° (an), THE o&, EG, Y, — UPOMSBOJIbHbIe 4HCJIa, MOryT 6BITH 
h=1 ; | 
3anucaHbl B Bue \F Qo dG, rae \e) | (C) ||d0|<c 00, T. e. w (6) yqoBae} 
ii r | 
TBOpAeT yCJOBYAM TeopembI 1. B aTOM M Apyrux aHaJIOTMYHbIX KOHKPeTHbI 
cayyaax w(C), KpoMe Toro, ABJAeTCA TPaHHYHbIM 3HayeHHeM MepomMopHOH B 
(PyHKUMM @(Z) C KOHEUHbIM YIeHOM TOJOCOB, MpHyeM B jocTaTOUHO y3Ko 
nNomocke, MpHMblKaioumelt K I’, w(z) BxogUT B Kuacc Ejjp, 1. } 


Teopema 2. Ilycmo 6 ycaoeuax meopema | dyxkyun w(C) coenadaem| 
noumu ecrody Ha Kakoti-aubo Oyee ~ <I c EPAHULHOIMU SHaLeHUAMU PYNK- 


YUU w(Z), AHAAUMUYEeCKOlL U BxOodsYelt 6 KAQACC > E rj, 1G) 6 HeKomopot obAa-} 
cmu GCG, npumoiKkarouet «x 7. Toeda, ecau “es <G—s6aa o6aacme, do- 


cmamouno Oauskan K IT’ u npumetkamwan Kk I no-KaKoli-au6o dyee be || 
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| 


jenympenneu K ~, MO UMeromM mMeCMO CAcOYLUUe NPeOCMabAeHUA 9KCMpPeMAAL- 
uv * u 
Hou dynxyuu f(z) u akcmpemaaonot pasHocmu w(z) — 9” (2): 


f(z) =exp[5,\ Ino) “2 ds] -F, (2, (4) 
ns 
©(2)— 9" 2) =¥ @exps, |) Inf O FO |G Aas. rie), (5) 


y 


Tre z€G; w= ) (Z) — oro6paxenve G Ha KpyroBytO KaHOHMYeCKyIO O6acTD; 
Pe (¢, z) — koliiekcHan (byHkuna Ppuna o6nactu G; Fy(z) u F2(z) — anamn- 


THYeCKHe B G (PYHKUMH, HEIPepbIBHbIe BIVIOTh AO Y H HMelolMe Ha yY Mosysn, 
papuple 1: | F;(0)|=1, Cey, i=1,2. Om aoKanbubie mpeyzctaBaenua, 
SaMeuaTeJIbHbIe OTCYTCTBHEM B HHX MHOMKUTeJIel C CHHyJIAPHbIMH KOMMOHeH- 
TaMH, Kak IIpaBMJIO, He MMeIOT MecTa, eCJIH Ha (€) He HakJabIBaTb ONOMI- 
HUTeJIbHOrO OrpaHHueHHsA, CeaHHOrO B Teopeme 2. 

Samewtauue. Ecam y copnagaer c ofNMM M3 TpaHHYHbIX KOHTYpoB 7,, 


~ 
~ 


TO MpeycTaBsenna (4) u (5) HMerIOT MeCTO B KOJIbUeBOH OOMacTH G, MpuMbIKalo- 
mel K I’ ye mo Bcemy j,. 


IIpeyctapsennsa (4) u (5) 2aroT BOSMO2%KHOCTS YCTAHaBJIMBaTb JOMOJINUTeJIbHbIe 
ECBOHCTBA SKCTPeMaJIbHbIX (YHKUMH NpH JOMOMHHTeEIbHBIX YCJIOBHAX Ha Tulaj- 
}KOCTb JlAHHBIX SKCTPeMaJIbHOH 3ajauu. B kayecTBe MpHMepa TpHBejeM Tak y1o 
fTEOpeMY, SABJIAIOWLYIOCH MPOCTbIM CJleqCTBHeEM NpercTaBusennus (4). 

Teopema 38. J[na moezo umobo 6 ycaosuax meopemot 2 modyAo | f* (Z) | 
(001A HenpepolenHow enaomo Oo 1 GgyHKyuell, NeoOOxCOUMO U OocmamoL4HO, 4moOoel 
0(C) coenadana noumu ecrwody Ha _ C Henpepolienott ynkyuett. 

Bonpoc 0 HempepbIBHOCTH CcaMOH (byHKuMN f*(Z) BUIOTh WO ¥ CBOAMTCA 
}HaluMM lipeyctaByienvem (4) K BONpocy O HelMpepbIBHOCTH B 3aMKHYTOH OOacTu 
KOMI JIeKCHOrO HWHTerpasia [puna. Oro nocwieqHe TeMe MOCBAL[eHbI MHOFOUKC- 
JeHHbIe paOoTbl. []puMenaad noJlyYeHHbIe B HUX pe3YJIbTATbI, Mbl MOCJIe HaJio- 
*KeHHA Ha o(C) MW { DOMNOHHTeJIbHBIX YCJIOBHH TlaqKOCTH MOKeM MOJYYATb 
pasJIMUHbIe pesyJbTAaThI O NoBeyenun f* (2) B 3aMKHYTOM OONacTH, MpHMbIKalo- 
mel K y. B uacTHocTH, eCIH MpeqnouaraTb { aHamMTHMUeCKO Ayrou, ap(C) u 
@ (©) — aHasmTuueckuMH (YHKUAAMM JJIMHbI Ayr Ha Y{, TO MOJTYYHM BO3MO2%K- 
HOCTb aHaJIMTMYeCKOrO MpOOsKeHHA SKCTPeMaJIbHBIX ynkunli f*(z) u o* (Zz) 
Fyepes yry y. CoorsercTByloulve pesyJIbTaTbl ObIsIH y2Ke MpHBeLeHbI B (*), 
omHako Tam o(C)>>O Oblia HenpeppiBHoH Ha Bceli I, B TO BpeMA Kak y Hac 
or p(C) Ha I’ B nenom TpeOyeTca MU BbINOHeHMe ycuoBna (1). 

— Teopema 4. ITycmo 6 ycaosuax meopemet 1 (Z) Na KasKdom epanu4- 
Hom KoNmYype ~, CT coenadaem nowmu ecwooy Cc epanuuinoelmu sHaveHusAMmMuU 


aHaAumuuecKkol dynKkyuu o;(Z), exodsueli 6 KAaCC Eyjo, 1 (Gz) 6 Oocmamo4Ho 
y3koli nonoce G; CG, npumoKkawued K x, i =1,...,n. Toeda axcmpe- 
manoHaan dyxkyusn f*(z) umeem Bud 


N 
ft(z) = el exp Ea inp ge ds|-exp \— P (2, 2). (6) 
ip k= 


Takum o6pa3omM, B ycoBuax Teopembl 4 yaeTCH NOMyYMTb ToOasbHOe 
TpeycTaBseHve SKCTpeMaJIbHOH cyHKuHH f*(z). Ecam mpeAnov0xKUTb JONOJHH- 
TesbHO, uTO w(C)—rpaHwuHoe sHayeHHe MepomopHOH BG (yHKUHH © (Z), 
TO MOKHO BBIIMCaTh HW riloOalbHoe mpescTaBseHwe SKCTPeMaJIbHOH pasHOCTH 
@(z) — ¢* (z), aHanormauoe (6). B arom cayyae o6usee Yucso Hywel f° (2) [o (2)— 
—o*(z)] He mpepocxogquT uncna N+ n—2,rge N —uncno moutocoB « (2), 

a M—CBA3HOCTb OOvlacTH G. 
B KavecTBe CjeACTBHA YkKaxKeM CJIeAyIOWMU pesyJIbTaT: IKCTPeMaJIbHaK 
24h 


| 
pyukuua f*(z) B 3agaye o sup|f(«)|, «€G, umeer Bug (6), mpyyem aud) 
FED» 


ee HyIehH MIn— |. 
Tipupegem B 3aKsO¥eHMe Te ABOHCTBeHHBIe Mapbl KaccOB (pyHKUMH, 
KOTOPBIX H3YYCHHe SKCTPeMaJIbHBIX 3aay H CBOHCTB 9KCTPeMaJIbHBIX (PyHKIL 
MIpOBOAMJIOCh HaMH TeEMH 2Ke MpHeMaMM, KaK M JWI PaCCMOTPCHHDIX BBIILIC 
[Tlompo6Hoe mepewcieHve MosyYeHHBIX peSyJIbTaTOB OMyCKaeM H3-3a HeOCTAasp 

Ka MecTa. } 
Ko aCe Ho pts neh (2) Peep ct) ceca lim \ & 

ipl 


jroo 


"ds <oo,T/ u p (z) — Tae 


Kue >Ke, KaK TIpH ompezenenuu Kmacca E, 1 (G). 
K nace Eh,p(G). (2) € Ek, p(G), ecam f (2) € Es, p (G) m \| A 
Pr 


K nace Dp, p(G). f (2) © De, »(G); ecam f (2) €D(G) u\| AXP ds <0. 
1 


Pds< hi! 


Kaacc Di ,(G). f(z) €D}, p(G), ecm j (2) €D(G)u\| KG) ds < L. 
2 


° (0) 
Kaacc Ap »(G), pol. F(2)€App(G), ecm f (2) € Ee,1(G) 
Cab TON. 2 
\eci as 
1 z\ & Al FG) . 
Korace An20 (Ga) (2) 6 Ageia), CCI |. (2)Le bee) =O ds <1. 
r 
Kaa = As,co(G).~ ff (@) GAs o(G),. ecm 7 (2) Geka seco 
a FG) | 
BE ial 
Kaac As.ex(G)s af (@) 6 Ab estG)inn ecaneel (2). Caz ane G ie ect 
ee FO) 
Vi ane. 5 (0) | Ie 
Jlpoiicrpenubie appl KsaccoB o6pasyioT: E}, pH Eo, 7; Ad, p H Do, q3 Do. 
u A,, g— BO BCeX 9THX CyUaAx - -|- eg 1; janee, A, co MH Dp.a Deus ee 
Kutaccbt Ap, p(G) u Doe, p(G) aBuIAIoTCA OOOOMLeEHHeEM KJIACCOB, paccMaTp¥ 
BaBLUUXcH B paOore (°), rae Oblio B3aTO p(C)==1. Kpome toro, B pa6oTe (° 


9TH KJaCCbl BBOAHJMCb OoJlee (POPMaJIbHbIM NyTeM, H€ BCKPbIBaIOULMM XapakTepa 
MX JolmycTHMoro pocta BHYTpH CG. 

IIpuMensaa mpeyctaBuienua (6) u ruioOaJbHbI aHaJior (5) H aHaJIOrH4Hble WM 
B Jpyrux KJlaccax JIA YacTHOrO CJly4ad, Kora G — eAMHHUHbI Kpyr, MOXKHG 
NOJYYATh OOOOMIEHHA pesyJIbTATCR O MpeACTaBJIeHHH SKCTpeMavJielt, JaHHbIX 
paOorax (#34 14 8) (g srux paOorax MOxHO HaliTH Mo_poOHy10 OxOMorpabuk 
mpeliwecTByIoWwux padot). Jit MHOrOCBA3HbIX OOJIacTelH COBCeM UaCTHbIM CJy 
ual TaKHX lipefcTaBJIeHHH ObiJI yKa3aH B padote (°). 


Tlocrynuso 
20 VIII 1957 
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MATEMATHKA 


A. C. LUBAPLL 


POW PACCJIOEHHOrO MPOCTPAHCTBA 
(ITpedcmaeaeno akademuxom IT. C. Anexcandpossim 26 X 1957) 


B 3aMeTKe BBOAMTCH NOHATHE pola paccJloeHHOrO mpoctpancTBa. ro no- 
1ATHe COJepxKUT B ceOe BBefeHHOe paHee aBTopom (1) (a B YaCTHBIX CAyGaAx 
M. A. Kpacnocespckun (7) 4 Au Uxyu-gao (?)) nonaTne pola Tonosormyueckoro 
IPOCTPaHCTBa OTHOCHTEJIbHO JeHCTBYIOULeH B HEM 6e3 HeMOABH2XKHbIX TOUeK KO- 
ieuHOH rpynnbl mpecOpasoBanHh. C Apyrol CTOpOHI, OHO OXBaTbIBaeT MOHA- 
}ue KaTeropHu TOMOJOrMyecKoro MpocTpaHcTBa B cMbICcsie JitoctepHuka u LWnn- 
peJIbMaHa. 

Bce paccMaTpHBaeMble paCCJIOe€HHble MpoOcTpaHCTBa MpekNOJararores Jlo- 
‘aJIbHO-TPpHBHaJIbHBIMH, BCe TONOJOrM4YecKHe MpocTpaHcTBa — HOpPMaJIbHBIMH. 
jKateropua TomosorMuecKoro mpocTpaHcTBa B onpeyemaeTcaA Kak HavMeHbllad 
AOWLHOCTb OTKPbITOrO NOKpbITHA MpoctpaHcTBa B, cocrosmero M3 cTArHBae- 
mix B B MuHOXKeCTB, H OOO3HauaeTcA cat B. Uepes m, n o6o3Hayatorcs 
IPOW3BOJIbHbIe KapAMHaJIbHble YHCIa (He OOA3aTeJIbHO KOHeUHBIe). 
Onpegxeneune 1.Poqom paccXoeHHOrO mpocTpar- 
>TtTBa (E, B, F, p) (oOo3Hauaem g (E, B, F, p)) Ha3biBaeTcA HaHMeHbINaA MOUL- 
4OCTb OTKPHITOrO MOKpbITHA OasbI B, CocTOAMero M3 MHOKeCTR, Ha KaxKbIM 
43 KOTOpPbIX CYLleCTByeT Ce€Kyllad MOBepXHOCTD. 

l.kTlopehReuue poka mMpun OTOOPpaKeHHAX PaccisoO- 
2HHEX MApoctTpanucTsB. Mmewr mecrTo ciJleqywouHe OveBHAHbIe Mmpey- 


IIpeqatoxeune 1. Ilycme (E,B, F,p) u (E’, B, F’, p’) — paccaoennote 
npocmpancmea, f — omobpastenue npocmpancmea E 6 E', yoosaemeopsiowuee 
Menaciio..p j=)..10c0arg (E’, .B, F% p) <@AE, By, Fp). 

TIpeaaoxeunune 2. Ecau enaeHoe paccacexnoe npocmpaxcmeo 
E, B, G, p) moocno Oonycmumo omobpasumb 6 2Adé6Hoe paccaoceHHoe Npocmpancmeo 
1, Bi, G, pi), mo g(E, B, G, p)<g(E1, Bi, G; pi): 

PAMOR TS be pom aA .pacciloecHuorhoe MpocrpauketTBa € 
KateropueH ero 6a3H. 

Teopema l. g(E, B, F, p)<cat B. Ecau npocmpancmeo E cmseueaemo, 
mo g(E, B, F, p) =cat B. 

Toka3atTeabcTBo. M3 Teopembl 0 HakpbIBalolleH TOMOTONMH CJle- 
yet, YTO Hall MHOKECTBOM, CTATMBaeMbIM B Oa3e paccJIOeHHOrO MpocTpaHcrTsa, 
cyulecTByeT CeKylai mopepxHoctTb. B catyyae xe, Kora MpocTpaHcTBo pac- 
enoeHua E craruBaeMo, BepHO uM OOpaTHoe: ecsIM Hal MHOxecTBOM A cyllecTBy- 
eT CeKYylllad MOBeEpXHOCTb 9, TO MHOxKecTBO A cTArHBaemo B Oase B. Jha RoKasa- 
TeJIbCTBa JOCTATOUHO CTAHYTb MHOxKecTBO © (A) B TOUKY B MpocrpauctBe F u 
<CIPOEKTHPOBaTL» STY MecthopMalluio ua Oa3y B. 

Dee 12 be Oda DAGCCLOCHHNOTO  UpOCTpakCTBa. H 
pa3s3MepHOCTH. ; 
Teopema 2. IJlycme (E, B, F, p)— paccaocexHoe npocmpancméo, cAou 


KOMOpO2O ACGePUuUXeH 6 PAZSMEPHOCMAX, MCHOLUUX S (a (H=...= Ts alin Nee). 


a 6a3a sganemca k-meproim noausdpom. Toeda g(E, B, F, a ay 2 i 
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=~ 


Jloka3sateabcetsBo. Ilycts K° — OapuilenTpwyeckoe nofpasjesen 
Kakoli-IM60 Tpvanrynanuu K nommazpa B. OG6osHauuM Yepes YW, MHOXKeCT 
Tex BePIUMH Tpvanryisunn K", KOTOpble ABJIAIOTCA WeHTpaMH CHMIIJIeKC 
Tpwaurymauun K, WMeloulMX pasMepHocTb ¢, 3aKkJIOYeCHHYIO B Npeyed 
(s+1)(i—1)<t<(s+1)i. Paccmorpum MuoxectBa A;, MmpeACTaBJAIOU 
coboli oObeqMHeHUA 3Be3, TeX BeplIMH KOMMeKca K", KOTOpbIe BXOAAT | 
MHOKeCTBO Y;. Hay KaxkbIM H3 MHOKecTB A; CylWecTByeT CeKyllaA NOBep) 
HOCTb, TaK KaK Jll060e 3 9THX MHOXKeCTB MOXKeT ObITh NMposedPopMupoBaHo 
MOMKOMMJIeKc TpuanryisuuM K*, wMeoluluii pas3MepHOCTb <$ (a HMeHHO, 
MOMKOMMJIeKC, COCTOAIMH M3 CHMMIeKCOB TpHaHryiaunn K", Bce Bepllu 


KOTOPbIX MIpHHaswiexaT MHOxecTBy %;). Tak Kak MHO2wKecTBa A; OOpa3yich 


k+1 
MOKpbiTHe Oasbl HU cpeqH HHX MMeeTCA MeHee 4eM 4 + | HelycTbIx, Teope 
Ma JlOKa3aHa. F 


Cuaencrsue |. Iycrs B—k-mepupli nommeyp, acepuyHbih B pa3mefp. 
4 
HOCTAX MeHbmuuXx s. Tora cat pecues + 1. 


Caeyctsue 1 6pIm0 pauee momyyeHo TpoccmaHom (*). . 
Teopema 3. flycme (E, B, F, p) — paccaoenxoe npocmpancmeo, bagi 
Komopoeo sAeasemca nonusdpom, e: B—> M —omo6pasxcenue ezo basi BY 
m-mepiolll Ouxomnaxm M. Toeda cytuecmeyem makan mouxka x€M, ump 


g (pte (x), o (x), F, p)> 7a (E, Bs Fp). 
4. Tomomoruyeckaa oWeHKa poOma paccnoeHHorOo mpq 
CTpaHCTBa. 
Teopema 4. IJIycme 6 Koaoye Koeomonoeuti H(B; A) 6a30 B paccaoers 
Hoz2o npocmpancmea (E, B, F, p) natidemcna n anemeHmoe X1,..-,Xn, YOOE 
RLMBOPAIOIUUX “YCAOGUEM p's =>. = Py = 0, EX eae 
g(é, 8, Fo pene. | 
JloKa3aTeIbCTBO STOM TeOpeMbl BMOJHE aHaNOrMYHO JOKa3aTeJIbCTBY TeOpe 
MbI 4 3aMeTKH (?). 
5. VHHBepCcaubHbe TNaBHble paccMOeCHHble MpOCTpaHCTB 
pona n. 

Ilyecrs G—Tonosornuyeckas rpynna. Odo3Hauum uepes JI(G) mupamuy 
Hay, rpymuoh G, T. e. MpocrpaHcTBo, Mosyyaroujeeca M3 MpousBeseHuA rpynne 
G ua orpesox [0,1] oToxecTBIeHHeM HMxKHerO OCHOBaHuA G XO B OXH 
touky QO. Ilox H’(G) 6yyem nonumatb MHoxectBo Il (G) \Gx1. Paccmorpum 
Tenepb mpocTpaHcTBo E,(G) = (I(G))” \ (I (G))". B npocrpancrse Ep (G 
€CTeCTBCHHbIM OOpa3s0M (MOKOOPAHHATHO) elicTByeT 6e3 HeMOABYXKHBIX TOUCH 
rpynna G. Paccmoenue mpocrpancrBa E,(G) Ha TpaeKTopuu rpynnbr G onpe 
eNAeT TaBHOe paccoeHHoe MpocrpaucTBo (E,(G), Bn(G), G, pn). Herpyana 
yOequtTpes, 4TO g(En, (G), Bn(G), G, pn)<n. 

Teopema 5. Jl60e enaenoe paccacenHoe npocmpaxcmeo (E, B, G, p)) 
umerouee pod n, mo2CHO OonycmumO OMObpasUmMb 6 paccaoceHHoe npocmpan! 
cméo (En(G), Ba(G), G, pn). 

Joka3atTeabcetTBo. Ilycrh B= {By,...,B,}—orkpproe noxppirud 
mpocTpancTBa B MHOXKeCTBaMM, Ha Ka%KbIM M3 KOTOPbIX CyllecTByeT ceKy4 
Wad MOBCPXHOCTb, 9;: B;—> E —cekyuladt MoBepxHocTb Hay, MHOxKecTBOM B;\ 
Ilocrpoum cucTemy elcTBUTeIbHBIX dyHkuHi f,,...,fn, Ha mpocrpaH4 
cTge 8, oOsapaloulyio culelyiouluMu cBolicrBamu: a) O< f;< 1; 6) f; = 0 Bue 
i: B;; B) B KaxkoH rTouke x€B yaa uexotoporo i cyHKuHs 
i(x)=1. | 

Onpexemmm jyia Kaxyoro i(1<i<n) oroOpaxenve ;: E—>II(G), Kom-+ 
MyTupyrouyee C MpeoOpasoBanuimu rpynnbl G, c MOMOMIbIO ceLyioulel KOH+ 
crpykuun. Karol TouKe x € p+ (B;) craBuM B coorBetcrsue TouKy (g, ¢) € IL (G), 
rye suemMentT g€G ompeyeseTca cooTHomleHHem x = go,p(x), a uncno t 4 
(bopmyoi t = f,p(x). Toukam xe mMHoxecrBa E \ p™(B;) craBum B cooT+ 
BercTBue TouKy O€II(G).Copoxynuoctb oro6paxennli @,,..., 0, ompeye-; 
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jider oToOpaxenue ©: E->(II(G))". JlerKko yOegutpes, aro DUE Vern Ga). 
{, CH€QOBATeIbHO, MbIl MOCTPOWM OMycTHMoe oTOOparKeHHue paccOeHHOrO 
(pocrpancrsa (£, B, G, p) B paccmoenuoe mpocrpanctBo (En(G), Bn (GQ) "Gen 
| Moguduuupys joKasaTembeTBo Teopembl 5, MOxKHO MOJyYHTb culeyrouyee 
'TBeEp2K enue. 

| Teopema 6. Iaaenee paccaocernoie npocmparcmea (E, B, G, p) c 6a30ii 
yeca <t HAXOOAMCA 60 B3AUMHO-OOHOSHQYHOM CoOMeemcCmMBUU C 2omomontuec- 
}uMu KAaccamu omobpascenutt base B @ npocmparncmeo B,(G) (m. e. B,(G) 
HeAAemcan KAACCUPUYUPYIOLUUM NpPOCMpANcm6om OA PACCACEHHOLX Npocmpancme 
 6as0ti eeca <7). 

B sro Teopeme yepes t OOO3HAUeHO GeCKOHeYHOe KapHHabHOe UHCAO. 
6. OWeHKH AIA pORa TaaBHOrO paccaoeHHOrO MpocTpan- 
(TBa. B anbueiiiem Oyjem paccMaTpHBaTb TOJIbKO pacc/OeHHbIe mpocTpan- 
~TBa C TpHaHrysMpyeMol Sasol, XoTA NomyyaiomMecs pesyIbTATHI cupaBeVU- 
3bI B Oosee OOUIHX MpeANOIO2*KeHHAX. 

OrmeTHM mpexkye BCero, YTO paccIOeHHOe MpoctpaHcTBO (E,(G), Bn(G), G, pn); 
we m—HatTypasibHoe YHCJIO, eCTeCTBEHHBIM O6pa30M BKJIabIBaeTCA B 
paccJloeHHoe mpoctpaHctpo (£.(G), Ba(G), G, p,), rye @—cueTHaa MOUI- 
ocTb. Baoxenne B,(G) B B,(G) oOosHayuM ¢,. PaccsoeHHoe mpocTpaHcTBo 


E, B, G, p) MoxeT ObITb 3aJ{aHo C MOMOLIbIO XApakTepHcTHYeCKOrO OTOOparKeHHA 
p: B-—>B,(G). U3 Teopempl 5 HenocpegzcTBeHHO cylesyer: 


IIpeanoxeune 3. g(E, B, G, p)<n mozeda u moavcKo mozda, Kozda 
apakmepucmuveckoe omobpascenue o: B—> B..(G) eomomonno omobpasxenuro, 
epesodsntuemy B @ B,(G). 

M3 Toro mpemsiowKeHua cpa3sy BbITeKaeT, 4uTo ecu g(E, B, G, p) =n, To 
lia m060h rpynnpl Koadppuyvertow A saqpo oTroOpaxKenusa o*: H (B,(G): A)> 
> H(B; A) coxepxur aqpo oroOpaxenna ¢° : H (B..(G); A) —>H (B,(G); A). 
TO JlaeT OWeHKY CHH3y Ia pola. Ho u3 npexoxenHaA 3 MOXKHO TOJyIHTb 
M [pyrve OLeHKH. 
| Sametum, mpexge Bcero, uTo 1; (B.(G), Bn(G)) = % (Eo (G), En(G)) = 
i= 1 (En(G)). Tpeqnosoxum, aro rpynmna G acdhepnuHa B pa3sMepHocTax, 
MeHbIUHX s. B cuay Teopempr Typesuya 7;(B.(G), Ba(G)) =O upu i<c 
< (s+ 1)n, ms41 (Bo (G), Bn (G)) = His4ayn—1 (En (G)) = Ha(G)® ... @H(G) 


a ee 
n 


({mpH s=O uepes H,(G) OOo3HayaeTCA HYJIbMepHax MpHBeyeHHad rpynta ro- 
MOJIOrHM wpocrpaHcTBa G). Orcioga BbITeKaeT, YTO OTOOpaxeHHe J0O0rO 
mpoctpancTBa pasMepHocTtH <((s+ 1)n B mpocrpancrBo 5B,(G) romoTomHO 
OTOOpaxKeHuio, O6pa3 KOTOporo cosepxHTCA B MHOxeCTBe By (G) C Bq (G). 
Tem CaMbIM NOJTyYeHO HOBOe JOKAa3aTeJIbCTBO TeOpeMbI 2 Jit TIaBHbIX pac- 
CJIOCHHBIX IIpOCTpaHcTB. 

_ Tlycrs G—Tonouormueckaa rpymma, Neppad HeTpHBHasIbHad TOMOTOMH- 
‘yecKas rpylma KOTOpOM HMeeT pa3sMepHOCTh s. OOosHayHM yepes §(n, G) xa- 
pakrepucTuyeckuit Kslacc nappt (Ba(G), Ba(G)) (no onpegenenmio, &(n, G)E 
€H°™" (B. (G)); T4110 (Bo (G), Bn (G)) = H°*""(Ba(G),H6(G)@.-.@Hs(G)), 
mpuyem B Culyuae s = 0 romovlorMv, BOOOMe TOBOpx, pacCCMaTpHBaIOTCA C JIO- 
KaJIbHbIMM Koad PpuuWenTaMn). 

Teopema 7. ITycmo (E, B, G, p)— paccaoennoe npocmpaxncmeo, basa 
Komopoeo senasemca(s +1) n-mepHom noausdpom, 9: B—> Bo (G) — xapakme- 
pucmuueckoe omobpascenue amoeo paccaoedua. J[aA mozo umobol paccaoceHHoe 
npocmpancmeo (E, B, G, p) umeao pod n+1, neo6xodumo u Oocmarmouno, 
umoObl KAaCC KOzoMOAO2Ut 9° (nN, G) Oola He paéeH 0. 

Jina moKagaTembcTBa OCTaTOYHO MpiMeHuTb Teopemy I[lourparuna—lloct- 
Hukoga ((°), crp. 133, rye 9Ta Teopema 2OKasaHa MpaBHJIbHO, HO cPopMyvIN- 
poBaHa HeBepHO). , 

B cmyyae Korga s=0, T.e. rpymma G He ABAAeTCH CBASHOM, TeOpeMy 6 
MOXKHO H€CKOJIbKO BHJOH3MeHHTH. 


-— + eee See 
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O6osHayum uepes U cBa3Hyl0 KOMNOHeEHTY eAHHHUbI rpynnb G, yep 
N —rpynny G/U = 7,(G). Paapuomy paccnoenHomy npocrpaucTsy (E, B, G, 
eCTCCTBCHHbIM O6pa30M CTaBUTCA B COOTBeTCTBHe paCCJIOCHHOe MpOCTPaHcT 
(E/U, B, N, pi). Byqem o603HayaTb XapakTepucTuyecKOe oTOOpaxeHHe pace 
cmoenua (E, B, G, p) uepes 9, XapakTepucTHyecKoe OTOOparKeHHe paccs0eH 
(E/U, B, N, p,) tepes o,, ecrecrBeHHoe oToOpaxenve B,(N) Ha By (G) Ep 
pes p. PagmepHoct noweyqpa B o6o3sHayuM yepes f. 

Teopema 8. Cuedymuue “uembipe YCACUA IKBUBANEHMHOL: a) g ( 
Bye GaP) == itt Dy 6) ue: 5.7, .G).s= 05 9B) 0 UE) Bae on ule ea 
r) o&(n, NV) «0. 

JlelicTBHTesIbHO, B CHsIy TeopemMbI 6 ycslIOBHe a) IKBUBAJICHTHO yCJIOBUIO O) 
a ycloBHe B) — ycsloBuio r). PaBHocwIbHOCTh xe ycJIOBHH 6) ur) cuenyey 
M3 COOTHOMeHHA 9” = 976" H M3 TOPO, YTO OTOOPaKeHHe Pp : Tp (Bo (V), Ba(V)) 
— Tn (Bo (G), Ba(G)) spaaetca n30mopdpu3smom. 

CuencetrBue 2. J\na Toro uro6bl KaTeropua fN-MepHoro Nowa pa Obie 
paBHa 2+ 1, HeoOxouMO HU JOCTaTOUHO, UTOObI ero OJHOMepHaA YTOMOTOTIA 
yecKad KaTeropusa paBHsiach n-+ 1. | 

CaneycrsBue 3. Ecau n-mepHoe MHoroo6pasne uMeeT (byHJaMeHTaJIbHy 


rpynmy nopsaka 2, To ero KaTeropuaA paBHa n+ 1 Torga UM TOMbKO TOraip 
Kora ero jWIMHa paBHa 7. | 


| 


Mockosckul rocyfapcTBeHHbIli yHuBepcuTer Tlocrynuato 
um. M. B. Jlomonocosa 24 X 1957 
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Jlokxnann Akanemun HnHaykK CCCP 
1958. Tom 119, Ne 2 


MEX AHHKA 


KEE REPEB 


PEJIAKCAUMA KACATEJIBHbIX HAMIPAXKEHHM NO BOKOBON 
) MOBEPXHOCTH BMOPO)KEHHOM B FPYHT HAIFPY)KEHHOM CBAU 


(ITpedcmaeaeno axademuxom JI. H. Lllep6axoeem 2 1X 1957) 


B 1954 r. aprop mpuMenud 9uleKTpHyecKHli MeTOA ONpefeeHNA KacaTevb- 
BIX peak MO OOKOBOM MOBepXHOCTH BMOpPOxKeHHOH B TpyHT Harpy2KeHHoli 
éBau('). Ha ocHoBaHuu pe3ysbTaTOB H3MepeHiA HOPMAJIBHBIX HalpsrKeHHH (yy 
$b ylpyroM MaTepHasle CBaH, KaCaTeJIbHbIe HalpA%KeHHA Ty, OMNpefesAMMCh U3 
y 
7paBHenna: Foy — P + Il \ru dy = 0, rye F —nnoujaqb monepeynoro ceye- 

0 

tua cpau, P — BHellnaa Harpy3Ka, IJ —nepumerp can. 

B pes3yJibTaTe H3MepeHHli ObINIO yCTaHOBJIeHO, YTO Mp MOCTOAHHOM 3Haye- 
IMM KPaTKOBPeMeHHO J[elHiCTByrouleH BHeIUHeH Harpy3Ki Ha BepXHeM YyuacTKe 
PBav HaOJOJasiucb HaHOONbllde SHAYeHUA ty), Pe3KO YObIBaBIIMe Ha HWKHEM 
wacTKke cBaH. Kpome Toro ObIuiO OTMe4eHO, YTO, B CBA3H C MOM3y4eCTbIO 
ACP3JIbIX TPYHTOB, C TeEYeHHEM BpeMeHH Ha BepXHe€M y4acTKe cCBaHM MpoUucxc- 
Ila pevlakcaluA HanpAKeHHH, a HWKe — pocrT ux. 

Takoe mepepacnpeyevienne HallpsAxKeHHH COMpoBoxaJlocb yBeM4GeHHeM J\VIH- 
ib] HalpxAxKeHHOrO BepXHero yuaCTKa CRaH HM YMeHbINeCHHeM J\IMHbI HeHarpsi- 
KEHHOFO HHW2KHETO yUacTKa CBaH, Te ay) =O u wy =O. Mpoucxoguno aBue- 
iMe€, Ha3BaHHOe aBTOPOM «CMOJI3aHHeM HyJIsA». 

B laJibHelUiem, pH MposoJoKeHHH U3MepeHHH Ha OTKPbITOH 9KCMepHMeH- 
-aJIbHOH MouwlaqkKe AKyTCKOH HaYy4HO-HCCJeMOBaTeJIbCKOH Mep3JIOTHOH CTaH- 
wun AH CCCP, gsmrembuoctb ux Oblla oBesqena fo 460 yac. 3a 93TOT 
HepHoy ObllIo 3apHKCHpOBaHO 3aTyXaHHe H3MeHeHHH KaCaTeJbubIxX HalipAr*Ke- 
4ui Tipu CTYMeHUAaTO BOSPAacTaIollUX Harpy3kax HW Y)laJlOcb YCTaHOBHTD, B YCJIOBU- 
IX 9KCIepHMeHTA, JJINTeJIbHYIO IpOUHOCTh CMep3aHHs PpyHta C OOKOBOH MOBepXx- 
JOCTbIO Harpy2KeHHOH CBaH NpW HepaBHOMePHOM paciipeseJIeHHH KaCaTeJIbHbIX 
jalipaKenu MO ee JIMHe. OKCMepHMeHTAaJIbUbIe HCCJIEMOBAHHA TO TEXHHUCCKUM 
apvunuam OblIM orpaHnyuenb! B cBae Ne 2 u3sMepeHHAMH oy) B MeCTAaX MIPHKJeH- 
<u atuukos NeN: 2 u 3, a B cBae NoNo 3—yaTunkos Ne 3 — 5. Omuyeckue 
SOMpPOTHBJIEHHA TMepeyHCJIeEHHLIX JaTYHKOB Ip HyYyvJIeBOH sarpyske cBali 3a 
depuog 1954 — 1955 rr. He u3menasiucb. Hopmadbuble HanpsAxKeHuA B CBae 
{3MePAJIMCb IJICKTPOHHBIM H3MepHTeJiem ecsopMallui C WHTaHHeM MOCTOAHHbIM 
fOKOM H THe3OBbIM JIeCATHTOUCUHBIM MepekKsOuaTediem. IlepemeulenHua cBaH 
A3MepAUCh MHUMKaTOpaMu YacoBoro THMa, a TeMMepaTypbl TpyHTOB — Tep- 
MOMeTpaMu HM TepMHCTOpaMH™. 

Cpaa Ne 3 zumuow 200 cm, c Auamerpom 15 cm Haxogusach 460 vac. no 
ee pacTaruBatolleli crymeHuaTo BospacraioueH Harpysku. Ha yuacr- 
ke Mey JaTunkamn NeNe 3 u 4,7. e. Ha raty6une oT 0,55 fo 1,05 m or HOBEPX- 
HOCTH Mep3Jloro rpyHTa, IIpH OTpullaTesbubIX TemMmepaTypax oT — 2,1 Jo—3,1 
3HAUCHHA MPHOBeHHBIX t H3MeHAUMCb oT 0,50 KI/cm? npn P = 2450 xT xo 


* Vsmepenua mponssoqua A. A. )KuryipcKuii 
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2,49 xT/em? npn P = 13250 xT. [pu xelicrauu 9sToli mocsie quel Harpy3KH 

’ 

reuenue 6 cyToK 3Ha¥enne 7 ZocTurio 2,30 = 2,40 KI’ /cM? H Ha 9TOM CHH2KCH 

MpHOCTaHOBHJIOCb. | 
Takum oOOpa30M, JJIMTeJIbHad MpO4HOCTh CMep3saHHA Tpylta C OOKOBO 

HOBepXHOCTbIO CBaH MIpH TemmepaTypax oT —2,1 qo —3,1 OKa3aJlaCb Tyn> 


=—2,3 + 2.4 «T/em? (puc. 1). Penaxcalua Hanps2KeHHH MpOXOAHJla HHTCHCHBA 
TOJIbKO B TeYeHHe MepBbIX CYTOK, a flaJlee MaweHHe 7 MaBHO 3aTyXaJO. 


P=/0600 ke 


P= 7600 ke 


KOCUMENONOIE HONPAM CHUA 
6 épynme 


200 500 400 650’ 


Pac. 1. U3meneHus BO BPeCMeHH KacaTeJIbHbIX HalpAKeHHH B Mep3/IOM rpyHTe M0 
6OKOBOH MOBepXHOCTH H3MepHTebHOK TpyOKH cBaH Ne 3 MexKAY MaTunKaMu 
NoNe 3 u 4 


Ha yuacrke Mexay daTunkamu NoNe 4 u 5 To xe cBau No 3, Ha riyOun 
or 1,05 no 1,55 Mm or NOBepXHOCTH Mep3Jioro rpyHTa, Np TemnepatTypax oT —3, 
mo —3,5° mpoucxoquio HapacTaHve KaCaTeJIbHbIX HallpsxKeHHH. Slecb Tt U3) 
meusasmucb of 0,03 KI'/cem? mpu P = 2450 «I go 1,48 kI/cm? npu P = 13 250 xl 


P=13250 ke 


P=10400 ke 
P=7600 ke : 


P=5260 ke 


P= 5260 ké 


KacamenbHele xanga 
kenua 6 épyHme 
= 
Ss 


00 200 J00 400 450 


Puc. 2. U3meneuua BO BpeMeHH KaCaTeJIbHBIX HallpsxKeHHM B Mep30M TpyHTe 110 
6oKOBOM MOBEPXHOCTH H3MepHTebHOH TpyOKu cBau Ne 3 qexKay MaTuMKaMu 
NoNo 4 u 5 


(puc. 2). CKopocTb HapacTaHua t Ha 3TOM yUaCTKe CBav COOTBeETCTBOBaJIa CKO 
pocTH nNafenua t Ha yuacrKe Ne 3—Ne 4. Ha verpeprble cyTKH 3arpyKenud CBak 
HarpyskoH 13250KI xkacaTewbHble HalpsAxKeHuA = MexKLyY WaTunkamt 
NoNe 4 u 5 cuusnumcb Yo 1,29 KI/cm? c aBHOom TenyeHWneli K Jasbueliwemy; 
cHwKeHHIO. YBeJMYeHHe Harpy3Ku Wo 14000 «KT BpisBasio yBemuuenue KacaTellb- 
HOrO HalpsAxenua Wo t= 1,79KI/cm? c ouenb OnICTpbIM MaeHHem ero 
+ = 0,93 kI/cm’. IIpu sto HarpysKke cpaa Ne 3 Onina BLIPBaHa u3 Mep3uolil 
TOU, MPpH4YeM CpbIBy ee TpefIlecTBOBasIO OOpasoBaHHe B Mep3JIOM rpyHTe 
TPellHHbI BOKpyr cCBaH. | 

Tak Kak rpanyJoMerpuueckH COCTaB M B/laxKHOCTb TpyHTOB Ha yuacTKe oT 
0,55 qo 1,55 M OblJIM MOUTH HEH3MEHHBI, a TeMMepatypa C rlyOuHOli MOH Kawach,, 
TO CHH?KeHHe KaCaTeJIbHbIX HallpsAxkennH Wo 1,29 KI/em? mexyy jaTunkamuj 
NoNo4 w Smporus ty, = 2,3 + 2,4kT/cm? na yuacrKe Mexyry JaTankamu NoNe 3 HM} 
4 He CBA3aHO C peslaKcaltueH. Ilo-BuyquMomy, yxe mpu uarpy3Ke B 13250 xT,. 
MO IpOWecTBHH TpeX CYTOK OT MOMEHTA ee IIpUJIOXKeHHA, HatasIOCb TpaHcdopMu-| 
pOBaHHe CHJI CMep3aHuA B CHJIbI TpeHuA. Tlocnte ne3sHauuTesbHOro yBeJIMUeHHA| 
Harpy3kH lo 14000 KI MomentaJibHo 3aKoHUHJICA pollece TpaHcsbopMupoBa-| 
HMA, H BHEWHeH Harpy3Ke MpOTMBOJelCTBOBAJIM TOJIbKO CHJIbI TPeHHA, KOTOpbIe 
OKa3aJIMCb HeQOCTATOUHbIMH JIA MpPOTHBOAeHCTBUA BHelIHeli Harpy3ke, B pe- 
3yNIbTaTe wero CBaxA Oblla BLIMepHyTa 43 MepsJIOH Tos. | 
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CsBaa Ne 2, nmHoro 200 cM, c TMamMetTpoM 20 cM, HaxOJMJlacb NO WelicrBueM 
*KUMAIOMIeH CTYNeHYaTO BOspacralouleH Harpy3KH B TeyeHue 430 yac. Ip 
BeMueHHH Harpy3ku Wo 11010 kl orosoBok cBau noreps ycroitunBocTb u 
SMepeHHA MpeKpaTuucb. Pesy ibrar u3MepeHHii MOKa3bIBAalOT, YTO pewlak- 
aUMA KaCaTeJIbHbIX HallpaAxKeHHuh pu +t = 1,5 kl /cmM? ne naOsmosauach. 

Hsmepenua mepememlenuli } mponsBoqusuch TakxKe mp CTYNe€HYaTO BO3- 
acTaloulMX PaCTATHBaIOUlNX HW CRKMMAIOWIMX Harpy3kax Ha cBau. Ilepemenlenna 
paw Ne 2, u3MepeHHbIe HHAMKa- 
opaMH pu uHarpy3Ke 9640 xI 0 200 400 yac 
TeyeHne 430 4ac., MpHBeeHbI Ha 
uc. 3. [lo npomecrsuu 8 cyToK 
epeMeLeHHA HauaJIM 3aTyXaTb HU 


OJlee He HapactTaJH. a a=, 
Takum o6pasom, cau yKasan- $% AMY ES 

bIX Pa3MePOB, BMOPOXKeHHble Ha =e poate 

75 CM B xXapakTepHbli 2a Say o 

| Axytcka rpyxHT— nbinepaTnit  ~ 

|BaplleBbIH MeCOK BJlax%KHOCTbIO ae 

{0%, C eCTeCTBeHHO yCTaHOBJIeH- : 

loH B rpyHTe OTpHMaTeJIbHOH TeM- ~0 

jepaTypon, ObIJIH MOJIHOCTbIO uC- Puce. 3. BeptukaJIbHoe lepememeHne BO BpeMeHH 

[oJIb30BaHbI pH JOMOJIHUTeJIbHbIX OrOJIOBKa H3MepHTebHOK TpyOKH cBau Ne 2 


iCCJIeMOBAHHAX, B pe3yJIbTaTe KO- 
(OpbIX MOJYYeHbI HEKOTOpble WaHHble O peJlakCcallMH KaCaTeJIbHbIX HaNpsKennt 
la KOHTaKTe C Mep3JIbIM TpyHTOM. 
| Ha ocHoBaHHu Npou3BeeHHbIX H3MepeHHH MOKHO CielaTb CJIeLyIOUulHe BbI- 
JBI: 
1. IlepepacnpeweseHve KacaTeJIbHbIX Hallps2KeHHH, IpH H3BeCTHbIX COOT- 
WeHHAX Harpy3KH UH JVIMHbI CBaH, MpPOHCXOMT Cc MafeHHeM Halps2KeHuli 
sJIeICTBHe HX peJlakcalluH B BepXHeM YUaCTKe CBaH HM HeKOTOPbIM Hapacta- 
A€M HallIpAxKeHHH Oe3 peJlaKcallMH BHH3Y ee. 
2. J\uTesIbHadA MpOUHOCTh CMep3aHHA CynecH C lOpaJIOMHHHeM Ip TeM- 
ispaTypax rpyuTos oT —2,1 Jo —3,1° qocTuraa 3HaveHuaA t,,= 2,40 KT /cm?. 
3. J|WuTebHadA MpOUHOCTh CMep3aHHA TOrO Xe TpyHTa Np Tex 2%e Temme- 
aTypaxX UM BJaxKHOCTH C *KeslesoOeTOHHOK CBaeH MOJKHa UMeTb OOJIbuIMe 3Ha- 
sHHA, TAK KaK MOBePXHOCTb *KeJlez0OeTOHA HMeeT OOJIbINYIO WepOxoOBaTOCTh, 
2M IIOBEPXHOCTb AtOpaJOMHHHEBOM H3MepHTeJIbHOH TpyOKU. 

Tlocrynusto 

29 VIII 1957 


LWMTHPOBAHHAA JIATEPATYPA 
1K. E. Erepes, JAH, 114, Ne 1 (1957). 
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Jloknanp AkayeMuu Hayk CEC? | 
1958. Tom 119, Ni 2 


THIPOMEX AHHKz 


r. A. THPCKHH 


HECTALMOHAPHOE TEYEHHE C TENJIONEPEAAYEH B BASKOM 
HEC)KHMAEMOH DKHJIKOCTH MEXK]AY ABYMSA BPAUWIAFOULMMNCS 
AMCKAMH NiPH HAJIVUHWH BAYBA 


(ITpedcmasacno axademuxom JI. H. Cedosoim 22 X 1957) 


1. PacemorpuM 3ajjayuy 0 HecTallMOHapHOM TeYeHHH BASKOH HeC>%KMMaeMO) 
*KHJIKOCTH, BOSHHKIU€M 3 COCTOSHHA MOKOA, M@KTY JBYMH OeCKOHeYHbIM] 
JIUCKaMH, OTCTOAULMMA OJMH OT J[pyroro Ha paccTosHHe fA, U3 KOTOPbIX OM 
BpalllaeTCa C 3aBHCALeH OT BPeCMeHH YIJIOBOH CKOPOCTbIO Wy, (t), Apyrou — 
yrJIOBOH CKOpOCTbIO &, (ft). IlycTbh c nepBoro AHCKa MpOMCXOAMT paBHOMepHbI 
BILYB TOM Ke YKHAKOCTH C TepeMeHHOH OT BpeMeHH CKOpoCcTbIO v,(t) Hu ¢ 
BTOPOrO — CO CKOPOCTHIO 7, (f). 

Ecuu U;, Ug, Uz — COOTBETCTBCHHO pahaJibHad, TaHreHiiHabHad WH oOceBa 
COCTABJIAIOMMe BeKTOPa CKOPOCTH, TO TpaHHYHble YCJIOBUA salad, ONpejes 
MbI€ YCJIOBHeM MpHJIMNaHHsA WM HaJIMYHeM BAyBa, HW HavaJIbHble yCJIOBUA, Op 
JeJIsIeMble OTCYTCTBHEM HavaJIbHOH CKOPOCTH JIBHOKeCHHA, 3aMHIyTCH B Bue 


| 


Up aed ie Oru fee tog Lee Or (! 


Jlerko MpoBepuTb, uTo ypaBHenua Hapbe — Crokca, 3amvcaHHble B ILMJINe 
ApwueckoH CHcTeMe KOOPAMHAaT, IPH HaMUMM OCeBOH CHMMeTpHH MM OTCYy% 
CTBHM MaCCOBbIX CHJI H MpH ycwoBnAx (1)—(4) Monyckator cvlenyroulee pele 
Hue: 


r oe ifs D y 4 
H=7EFG) w=7O6%), 2 =P PHC, 
z t 


t al r D 
P : —— A v B & T C SS = — 
ey 2 ( hers toes Pe V vt ne ie , (F 


rye to —HeKOTOpad KOHCTAaHTa C pa3MepHOCTbIO BpeMeHH, y— KoappunHeHt 
KHHeMATHYeCKOH BA3KOCTH, P — AaBsIeHHe, po — mIOTHOCTD. 


IIpx stom (byukuun F, G u H jlomKubI yoBmerBopaTb cucteme Heanueld 
HbIX upepenUMaJIbHbIX YpaBHeHHii B YACTHBIX MpOUsBOJHBIX | 
ot 

Oger 


8G . eH 
oe Tt ager? ( 


OF H 
H Se +46 


Q 


°G 0G aH, , 0G aH | 
ae tag ape? ee geet eee (7 


CO CJICXYIOMMMMH TpaHHuHbIMM UW HavaJIbHbIMH YCJIOBHAMH: 


HO)=V 2a(=V), HGI=V2u)=ne; ©) 
OH 1 7 

x)= = 0. (9) 

G (0, t) Ste ONT Co ee Ou (eee 1) == Orth) ges ie), (10) 


h 


G%0=HE0=0 Gare. 
vlo 


(11) 


Pyukuun A(z) u B(E, +) onpegenarcn mocne pemenua 3agqayu (6)—(11) 
»M3 ypaBHeHult 


et lea OF OF OB(t,t) _ eH dH OH 
see eae ao ae GC” OC, noc OT 


XOTA TIpesbI aye paccyKJeHuA cnpaBeMBbI IA OecKOHeyHO MpoTAxKen- 
|} HBIX JHCKOB, HO NOJIYYeHHbIe PesyJIbTaTbl MOPKHO IIPHMCHHTb K JMCKaM KOHeU- 
/Horo paguyca R, ecm 9TOT payMyc BeJIMK NO CpaBHeHHio Cc paccTosHuem fh. 
Moments conpotupsienua Quckop M, u M, c paguycamu, papubimu R, 6ylyT 


R 
x A R4 la OG 0, 
Mos) =—28\ reser = =F (GS, 
0 
| (12) 
hie) ee ee 


DB By 0c 


2. VissectHo, TO 3aqaya Tenonepejaun B BASKOH HeEC*KHMaeMOHM XKATKOCTH 
} (v-const) MOxeT ObITb pellieHa mocsie TOrO, Kak pellleHa JMHaMMyeCcKaH 3a- 
} jada. 

JlerkO OKa3aTb, YTO HeCTaWWOHapHOe ypaBHeHHe 3Heprvuv, 3anHcaH- 
}HOe B WMJMHApHYeCKOM CHCTeMe KOOPAMHAT, Np HaJIMYMH OCeBOM CHMMeTpHH 


OT oT oT 
peo (Sr + rae “Oa 958) 


Orit oil on GRIE 
=\(ja+ r Or + 5a) + 


ean {2 (REY + 2Cef 4 2a Cth Se Ge SI). 


f. 


(re Cy — YAeuIbHaA TeMJIOCMKOCTb Mp MOCTOAHHOM o6beme; A — Koad pHuUNeHT 
/TensionpoBoyuoctu; A—TemMJIOBOli SKBUBaJIeHT Me€XaHHYeCKOH SHePrHlt, HO- 


| yckaetT TOUHOe pellenHHe B BUC 


n 


2k 
= A eG), 14 
Tire t)= AGO (po) On *) (14) 
rye N— MpousBOsIbHoOe Weoe uMCNO, a (yHKIWH On (6,7) (k& =0, I,...4.7) 


JOJDKHbI YLOBJIETBOPATB OJHOMeEPpHOMY VY paBHeCHHIO TeNJIONPOBOAHOCTH C Tlepe- 
on 227 


MCHHBIMH KOSdPHUMeHTaMH, HMeHHO 


Oo (M01 17 Be) — _ 46, — 12 FY, 


oc? 
0°05 002 002\ Ney OG wi Gare 
Te — (ae + 2F Cs + Hae) = — 1684 (a) ee 
0704 004 ; 00:\5 Nie ang 
070, 005 (n— 66s 
ae a (es + 2(n—1) FOs¢n-1) +H ge = — (2n)?Oen, 
020, 005, Ui, enn 
ee aha oa, tert asl 


s = uCc,/A — uncso TIpanarus. 
PaccMOTpHM HeCKOJIbKO KpaeBbIxX 3ajla¥u: 
a) culyyal NepeMeHHOH TemMMepaTypbl NO payuycy HCKOB: 
O32 (0,.%) == on (c), “Oar (Git) = O50 c) Oia OUI 7) 
0) culyyah MepeMeHHbIX TeMJIOBbIX MOTOKOB M0 payuycy JMCKOB: 


0 @,,,(0,7) 00,,(C1,7) 
ae SOG} rn (k=0,1,...,n). 
SHeCb Asp, Don, Cor, don (R = 0,1,...,) —3amanHpIe cyHKunn +. Kpome 
TOPO JOJDKHbI ObITb BbIMOJIHeHbI HauvaJIbHbIe YCJIOBUA: 
O5n(G;<0)=10) (=F Ie eee): 


Ilocme Toro kak TensJOBas 3ajjaya pelleHa, sOKasIbHbIe unca Hyccenpra 
N, u Ny OyayT naBatbca copmysamu: 


n 90,,(0, 7) 


Re" < ee Re’ 
N at 0 
O=- _ k=o Ni _ k=0 
V Re e “ VRe @ ; 
>) sn (0, 7) Re® 0... (G4, 7) Re 
k=0 k=1 
rye 
ashe r oT 
Re ae 1 N Ee, Oz z=0 N a 32 yee 
vty’ Oo ONT EAT ane 


T) — XapakTepHaa Temmepatypa. 


IlomyaenHoe pemenve aABJIAeTCA TOUHBIM B TOM CMBbICJIe, 4TO y paBHeHus 
(6), (7) w (15) Moryr 6prTb pemreHtr, HalpuMep, YHCJICHHbIM CMOCOOOM. 


Iocrynuso 
1 X 1957 


228 


Horsaygn AKkanemuu Hayk CCCP 
1958. Tom 119, Ns 2 


THAPABJIHKA 


H. C. FYQOK u M. M. KYCAKOB 


IKCHEPHMEHTAJIBHOE HCCJIEQOBAHHE BJIAAHHSA BHELWIHEFO 
AABJIEHH A HA MPOHHWAEMOCTb HE®TECOJEP)KALIMX MOPOT 


(ITpedcmaeaeno akademuxom C. A. Xpucmuanoceuuem 23 IX 1957 ) 


B cBxa3H ¢ safaueH O HeyCTaHOBUBIelicA (usbTpalluM WM BOCCTaHOBJIeHHH 
WaBJeHHA B HePTAHOM MlJlacTe MpefcTaBJAeT MHTepec SKCNePHMeHTAaJIbHOe HC- 
CJlelOBaHHe XapakTepa eopmallun HedrecosepxKallux Mopok nok BMAHHeM 
BHEWHerO aBJIEHHA Ppsuw BblllelexKaulMux nopok. Tipu BeKpbiruu Hedranoro 
mulacTa H OTOOpe H3 Hero HedTH MJlacToBOe WaBJIeHHe Pp» MalaeT, a aBJleHne 
| BbIWeJIe*KallMX MOPOX Ha KPOBJIrO MJlacTa, T. e. BHellIHee JaBJIeHHe, MO KOTO- 
| PbIM HaxXOJMTCA MOpHcTad cpefa, ocTaeTcA HeH3MeHHbIM. B mpouecce ordopa 
| He@TH M3 MJlacTa aBJeHHe, NOX KOTOPbIM HaXOJMTCA MOpucTad cpesa, paBHoe 
|pa3HOCTH BHelIHero HM [JlacTOBOrO JaBJIeHHH, BO3pacTaeT, a NO WpekpallleHHu 
oTOopa — yMenbluaetca. M3yuenve BUIMAHHA BHELIHerO aBJeHHA Ha OObeMHYIO 
CKOPOCTbh (HJIbTpallMH XHAKOCTH B HedTrecolepxKallux Mopokax MosBossAeT 
CYJMTb O XapakTepe H3MCHEHHA MPOHHWaeMOCTH 9THX NOpOA NpH UX Harpyrxe- 
HHH UM pasrpy3ke. 

Uceseqopanve uJibTpalMH MpOH3BOsMJIOcb Ha OOpa3llax eCTeCTBeHHbIX 
HedTecolep*Kallux Mopol (Heranble Mectropoxenua Bawkupuu u° KaBKa3a) 
|¢ MpoHullaemoctbio no Boszyxy or 0,2 no 1000 Mya. Bueutuee Japsenne co3qa- 
BaJlOCb THApaBJIMYeCKHM OO2KHMOM OOKOBOH MOBepXHOCTH OOpa3lla Yepe3 TOH- 
KY!O CBHHIOBY10 OOOJIOUKY HW H3MeHAJIOCb B Mpesesiax No 600 at, 4To cooTBeT- 
CTByeT JHama30HyY H3MCHeCHHA JlaBJICHHA BbILIeJeKall4xX MOpO Ha KpoOBJIIO 

He@TaHoro muiacta. M3mepenue mpouniiaemoctn K (9KCMepHMeHTaJIbHO M3Me- 
| paJIca Mepenay JaBsleHusA Ha OOpasie NOposbl* pH 3aaHHOH OObeMHOM CKO- 
pocTH (pHJibTpallHu) MpoBosusiocb Ha ycranoBKe YMIIK-1 no uccseqoBanuio 
KepHos (!). [pu BbluucJleHHH MpOHHMaeMOCTH BBOJM ach NOMpaBKa Ha OCTAaTOU- 
HYIO Jled@opMalluio CBHHWOBOH OOosouKH. B KayecTBe duJibTpyloulelicaA 2H]- 
KOCTH IIPHMeHAJICA HEMOJAPHbIM KepOCHH (MOBepXHOCTHOe HaTA*Kenne Ha rpaHu- 
)ue c Bomoh 46,7 apr/cm”). Tlepex nayaJiom usbTpalun yCTaHaBJIMBaJIOCb BHeLI- 
Hee JaBJICHHe Psuu— 100O—150 ar, nocJie vero oOpasell HacbilaJICA KepOCHHOM 
)nox RaBsienuem px = 100 ar. Meroquka uccJlefoBaHHA COCTOAJIa B NOJyYeHHH 
) KpuBplx K = f(Pomu) Wp yBeJIM4YeHHM HM Tp YMeHbIWeHHH BHELHero JaBJIeHHs B 
-YCJIOBHAX MOCTOAHCTBa MJlacTOBOrO jaBJIeHHs. 

Kak moKa3aJId U3MepeHHA Ha OOpasllax NOpO pa3sJIMYHOH MpOHMaemocTn, 
Bo BCeX 6e3 HCKJNOUCHHA CYYAAX BHINOMHAJICA JIMHeMHbIM 3aKOH (uJIbTpallun, 


/Ha OCHOB@HHM KOTOpOrO BHIYHCJAJIacb MpouMiaemocTh K Mp pasHblxX Ppuw- 
| Tlomyuennple pesyJbTaTbl MO3BOJIAIOT CUHTATb, UTO pH BCeM MHOroOOpa3sHH 
sTunop KpuBbix K = f (Psu), PasMYAaIOWMXCA B JeTalAx, oOHapyxKeHbl [Ba 
/OCHOBHBIX THMa 9THX KPHMBbIX. 

K mepBomy THMY OTHOCATCH KPHBble, XapakTepH3ylolllNe OTCYTCTBHE OCTa- 
/TOUHBIX HedopMalun y oOpa3lloB pH yBeJIMYeHHH MH YMeCHbUIeHHH BHeLIHerO 


f 
\ 


* J[iuna o6pas3ita 2 cM, AuaMertp 3 cM; OOpa3libl 3aKPeNAIHCh B KepHOAepAKaTeMe TAKHM 06- 
| pa30m, uTOObI JelicTBHI0 BHEWIHErO JaB/eHHA MOABeprasach TOMbKO OOKOBAA NOBEPXHOCTD. Pas- 
i MepbI O6paslloB HM cMoco6 ux KpellenuA OOeCTeUMBaIH OCYULECTBCHHE H3MePeHHH B YCMOBUAX 
| 6okoporo, HO He BCeCTOpOHHero CxKaTHA. 
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qapaenua (puc. la, 7 — wndpamu u CTpeIKaMH yKa3aHa MOCJI€QOBaTeJIbHOCTD | 
onpitos). IlponumaemocTb OOpa3ila yMeHbillaeTCA C YBeJIMYCHHeM BHeUIHETO | 
JlaBJICHHA HM BHOBb BOspacTaeT lO MpeXXHHX 3HAaYeHHH MPH YMCHbICHHH Psu: | 
Tak Kak pM YMeCHbINeHHH BHeWIHETO AaBJIeHHA MPOHHWaeMOCTh MPH BCeX 3Ha- 
YCHHAX Poum IPHHHMaeT TIpexKHee 3HaYeHHe, MOYKHO CYNTATb, TO OOpasell Ae- 
cbopmupyeTcsx OOpaTHmo. 

Ko BTopoMy THITY OTHOCATCA KPHBbIe, XapakTepusyiollNe HaJIMUNe OCTATON- 
HBIX JedopMalluli y OOpa3soB pH yBeJIMYeHHH HM YMeHbUIeHHH BHeuIHerO aB- 
jlenus. B KauecTBe IpHMepa KPHBbIX 9TOrO THNa Ha pc. la, // mpnBewer 
rpapuk K = f (Psuu) Mt OLHOFO u3 OOpaslloB Hedrecosep Kalle MOpOspl. IIpu 
OOpaTHOM XOe (YMeHbIIEHHE Ppuu) MPOHHIaeMOCTb BOCCTAHaBJIHBaeTCH Mey- 
JIGCHHO HW UpH YMeCHbINeHHU BHEWHerO AaBJIeHHA AO HavaJIbHOrO 3HaYeHHA OHA 
OKa3bIBacCTCA 3HAYHTeIbHO MeHbUIe NepBonauaJIbHOH BesMunHHbI. Takum 00- 
pa30M, HaOslofaeTca cBoecOpasHblit TucTepesHC MPOHHWaeMOCTH, CBHJeTeJIb- 
CTBYIOWMM O HaJIMUHH B OOpasile OCTATOUHHIX MeopMalui. 

Heo6patumplit xapaktep etbopMalni pa3JIMYHbIX TOPO (MpaMopbl, mecua-- 
HHKH, H3BeCTHAKM WM Ap.) OTMeYaJICA WH paHee IPH H3YYeHHH BJIMAHHA BCeCTO-| 
pOHHero LaBJeHHuA Ha MOpucTocts (7°). Mcnomsysa UpelcTaBJenve O HeYypyro | 
XapakTepe H3MeHeHusA Mopucrocru nopog, I. UW. BapenOnarr u A. II. Kppiaos, 
aM peliienHe 3aqauH O HeyCTaHOBHBUelicA (buJIbTpalHH AKUAKOCTH B MO- 
pucton cpeye (°). IIpeqcraBsienue 0 HeOOpaTHMOM XapakTepe H3MeHEHHA CTPYK- 
TYpbl MOpHcTOH cCpelbl OObIYHO CBABbIBAaeTCA C HeOJMHAKOBbIM H3MeCHCHHEM 
MOpHCTOCTH B polecce HarpyKeHuA UH pasrpy3kH. Oynako cbuJIbTpalHOnHble 
CBOHCTBA MOpO eCTeCTBeHHee XAPaKTePH3OBaTb IIPOHHWaeMOCTbIO, YM MOPH-) 
crocrb10. Kpome Toro, Kak 9TO CJleLyeT M3 NOMYYEHHBIX 9KCMePHMEHTAJbHBIX | 
J[AHHbIX, OTHOCHTe@JIbHOe H3MeCHEHHE MPOHHWaeMOCTH MOA BJIMAHHeM BHeUIHeErO) 
JlaBJICHHA 3HAUMTebHO OOJbIle, YM OTHOCHTeJbHOe H3MeHeHHe MOpucTocTH (‘). 

H3yyenue HeoOpaTuMblx JepopMallui pH pa3HbIX YCJIOBHAX MpoBeeHHs 
MNOBTOPHbIX WHKJIOB Harpy2xXeHHA MW pa3srpyxXeHHA MOPOAb MOKa3saJiO, UTO Xa- 
pakTep H3MeHeEHHA MPOHHWaeMOCTH Ip MOBTOPHOM IWuKJIe 3aBHCHT OT TOTFO, 
pasrpyxKaJica JIM OOpasell NOJHOCTHIO (Psu 0) B KOHMe OOpaTHOrO xoja Mep- 
BOrO WHKJla HIM MOBTOPHbIM WHKJI HauMHaJICA Tp TOM BHeIIHeM JaBJIeHHH 
IIpH KOTOPOM 3aKaHUMBaJICA NepBbilt WHKJI. B mepBom CJlyuae HadaJlbHOe 3HaveHHe 
MpOHHWaeMocTH OOpasila (IPH Psau— 1O0—150 ar) okaspipanoch Ky< K < Kk; 
(puc. 16), a BO BTOpoM cJly4¥ae Ha¥aJIO BTOpOrO IWHKJa COBMaasO C KOHILOM 
mepBoro, HavaJio TpeTbero — cC KOHIOM BToporo H T. J. (puc. le). Tipu nos- 
TOPHBIX WHKJIaX HarpyxKeHHA HU pasrpy3KH MpOHHIlaeMOCTb B KaxKJIOM T0CJIe-- 
AYIOULeEM IMKJIe OKa3bIBaeTCA MCHbUIe, YEM B MpebIyuleM, 3aBHCHMOCTb IIpo-» 
HAWAaeMOCTH OT BHELIHerO LaBJICHHA CTAHOBHTCA BCe MeHee Pe3KO BbIParKeHHoli 
HM, HAKOHell, MpOHHMaeMOCcTb TpakKTHueCKH NMepecTaeT 3aBHCeTb OT BHELIHere) 
qapsienua (puc. le). Jkna nekoroppix o6pa3y0B nopox HeoOpaTumocTh edop- | 
Malu, OOHapyxKuBaemasd NO TrucTepesucy MpOHNaemocTu, HaGMOMaacb JIMUIb | 
B KOHUe pasrpy3ku (puc. le). 

Hcceqopanve 3aBucumoctu K = f (Ppum) QA OOpa3sloB pa3sJIMUHbIX MOpoy 
(leCUaHHKH, USBECTHAKH, aJeBPOJIMTEI, KOJOMUTHI U Mp.) MOKasaJO, YTO Xapak- 
Tep NeopMaluu STHX OOpasloB pasJIMYeH MU 3aBHCHT OT MX MHHepaslOrHyecko- 
ro CocTaBa, CTpyKTYpbI HM COcTaBa IeMeHTUpyroulero BeulecTBa. ConocTaBJeHHe 
XapakTepa KpuBbIX K = f (Ppum) C pe3syJIbTaTaMU MUHepaJIOrMuecKoro anaH3a * | 
HCCJeOBAHHbIX OOPaslOB MOKAasbIBaeT, YTO OTCYTCTBHe PuCTepesHnca MpOHUMae- | 
MOCTH OOBIUHO HaOJMOMaeTCA [IX MEKO- HM KPYMHO3epHUCTHIX aJIeBPOJHTOB CO) 
CMCUIAHHbIM ILCMCHTHPYIOU[HM BelLeCTBOM, 3aMOJIHAIOULUM NOpbl, H JIA JOVIO- 
MHTH3HPOBaHHbIX H3BeECTHAKOB. 

HleoOparuMplli XapakTep 3aBMCHMOCTH MpOHUIaeMocTH OT BHeIIHerO aBue- 
Hs B OOJbLIMHCTBE CALYYaeB HAGIORaeTCA JIA MeJIKO3ePHMCTBIX MeCUaHHKOB ¢ 


| 


* 

Axtopbl Bbipaxaior GmarogapHocth C. I. Capkucsuy 3a m06e3noe coyelicrBue B BBITONHe: | 
HHH MHHCpaslOrH4ecKOro aHavIM3a HCCAeLOBAHHLIX OOpasitoB HeprecogepxKaMux Nopos. 
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Puc. 1. S3aBHcHMOCTb MpOHHWaeMOCTH OT BHeINHeEPO WaBCHHA JIA pasMMYHIX OOpasuoB HedpTe- 
colepKawlux Mopox Mectropox genni BawKkupun a Kapka3sa. a: | — Ypxxymka; rityOnHa oTdopa 
1668—1675 m; ameBposmt KpynHo3epHucTpiit Koa, = 0,33 mga; m=10,1%. JJ — Bafixe6baun, 
¢exBaxuHa Ne 2; rry6uHa or6opa 1925—1929 m; aneBpouHT MeJIKOSepHHCTHIH; Keoan = 0,30 mya; 
m =8,0%. 6—Bawkupns, anespount; Kyoag = 130 Maa; m = 18,6%. @—pexa Baxcan, 
OOHAKeHMe; H3BCCTHAK KPyUHOKPHCTaJJIM4eCKHH; I By aces = 0,57 mga; m—=—3,0%. e—pexa 
YpyX, OOHaxKeHHe; JOJIOMHT; t= 2,00 mia; m = 10,6%. 
TJIMHACTbIM IWeEMeCHTOM, JI HSBECTHAKOB, COCTaABJICHHbIX H3 MUKPOSePHHCTOIG 
KaJIBUHTa, JIA aJIEBPOJIHTOB CO CMelNaHHbIM (rJIMHUCTEIM, KOHTAKTHOLO THIla, 
KBapUeBbIM HU K aJIbILHTOBbIM) ITEMCHTHPYIOWIHM BeLLeCTBOM H JWI HEKOTOPbIX 
oNomuTos. Koppesatua Xapaktepa Jesopmaluu Hedrecosepxaulux mopoy 
M UX MHHepaJIOrTHYeCKOLO COCTAaBa TpeOyer la Jib HEHLUeTO HakOMJICHHA W YTOU- 
HeEHHA SKCIICDHMECHTaJIbDHbIX JaAHHBIX, B yaCTHOCTH, JaAHHbIX O BJIMHHHH BHeIL- 
Hero JaBJeHHA Ha PUJIbTpPalMOHHble CBOLCTBAa (IPpOHHaeMOcTh) MoOpog. 
TlosyuenHuple pesyJIbTaTbl MO3BOJIAIOT CYHTATh, YTO, BOINpPeKH pacIpOcTpa- 
HeHHOl TOUKe 3peHHA OO OTCYTCTBHM Y POPHbIX MOPO OcTAaTOUHbIX JebopmMalni, 
Dou 


Hedrecojlep2KallMe MOposbl OOHapyxKUBAaloT OcTaTOUHble AepopMallun, KOTOPbI¢ 
MOTYT ObITh OObACHEHDI NOABJICHHEM MaCTHYHbIX CBOHCTB B YCJIOBMAX OOKOBOF 7 
cxatua. B OoJIbIIMHCTBe CuIY¥aeB NOABJIEHHE MaCTHUYHbIX CBOMCTB MOpO, M0- 
BUHMOMY, CBA3QHO C UX CTPYKTYpOH M MlaCTHYHOCTbIO WeMeHTHPYtIOlllero Be- 


UlecTBa. 


Tloecrynuto 
20 IX 1957 


UMTHPOBAHHAH JIMTEPATYPA 


ik. C. Koneuxos, A. 10..Komesnunk, H.C. Pywox, ED ATT pion 
beBa, Hosoctu uedtanoH tTexnuKu, cep. Hedrenmpompica. geno, Ne 1, 19 (1958).) 
CG. Terzaghi, Eng News-Rec. 95, 987 (1925). * D. Greegs J. Geol am 
25 (1939). *C. B. Carpenter, G. B. Spencer, Oil Weekly, 100, Ne 3, 22 (1940),} 
W. A. Zisman, Proc: Nat. Acad Sci., 19653 (1933). 8D. Mo bapexn Omar wy 
ae (iseay 310 8B, Ass. AH CCCP, OTH, Ne 2, 5 (1955). * J. Fatt, J. Petrol. Technol®} 
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Jlornagnn Akanemuu Hayk CCCP 
1958. Tom 119, Ne 2 


PHIUPABIHKA 


M. C. MOXCPAPSAH 


K BONPOCY O 3ATYXAHHH NONEPEYHOH WHPKYJIAWMH 
(ITpedcmaeaeno axademuxom JI. H. Cedoseim 22 X 1957) 


EctectseHHad momepeuHad UMpKYJIAUMA, BOSHUKaIOWad Ha KpUBOUUHeli- 
HBIX YUaCTKaxX pycCceJI, MOCTeMeHHO 3aTyXaeT M0 JVIMHe MpAMOJIMHeEHMHOFO KaHawia. 
3a MOBOPOTOM Ha HeKOTOPOM paccTOSHMM NOMepeyHble CKOPOCTH CTaHOBATCA 
HaCTOJIbKO MaJIbIMH, YTO MpaKTHYeCKH MOTOK MO?KHO CUHTAaTb MapaJiJlebHOCT- 
pylnpm. Hactosuias pa6ora nocBsalllena OTbICKaHHI0 3aKOHa 3aTYXaHHA Ha yyacr- 
Kax, Pe OTCYTCTBYIOT PaKTOPHI, BbISBAaBLUNe WHPKYJIALWHMIO, a WHPKYJIAWMA Bep- 
BOHauaJIbHOM CTBOPe, HeNOCpeCTBEHHO 3a MOBOPOTOM, CU¥NTaeTCA 3aaHHOH. 

McxoHbIMH ABJIAIOTCA YpaBHeHHA JBYXKeHHA BASKOH HeCKMMaeMOH XKUI- 
KOCTH H ypaBHeHHe Hepa3pbIBHOCTH IIpH MOCTOAHCTBe Koasdpuluenta TypOy- 
JICHTHOTO TlepeMelUHBaHHA: 


dv, Ov, OU, 1 0 A 

! x A er Rie OA REI 

| oR Ont oy Cea at) A's, 

} ov Ov ov 1c %) A 

Babel wy 7 Fe ee Clerk Ke 

| Brag |) S gy ' ©F on = e oy ¢ eke 

i dv, ) dv, dv, 1 Op Ao ag 0 
Ux ae Uy ay | Oz aol wets rake e eee es Uz 


Hayao KOOpAWHaTHOH CHCTeMbI JIexKHT Ha CBOOOAHOH NOBepXHOCTH MOTOKa; 
OCb X HallpaBsieHa BOJIb TeYeHHA; Y — TOPH3OHTaJIbHad MoMmepedHaaA OCb; 
2— BePTHKaJIbHaH OCb, HallpaBJIeHHat BHH3; Ux, Vy, Uz—-CKOPOCTH MO CooT- 
IBETCTBYIOUIMM OCAM. 

Ilpeqnosaraerca, TO MpOMOJbHbIe CKOPOCTH OCTAaIOTCA MOCTOAHHBIMH, 
a JlaBsleHHe MOuHHAeTCA rugpoctaTuyeckomy 3aKkony. IIpH nomoujm dbyHkuHH 
TOKa, Yepes KOTOPyIO BbIpaxKaloTcA MoMmepeyHble CKOPOCTH Vy = -+ OF /Oz u 
Uz = —OF /Oy, OHOBpeMeHHO YlOBJIETBOPAIOTCA ypaBHeHHe Hepa3spbIBHOCTH 
a TlepBoe ypaBHeHHe cHcTeMbI (1). 
| Tak Kak MOMepeyHbIe CKOPOCTH MaJIbl CPpaBHHTeJIbHO C MpPOOJIbHBIMH, a 
M3MeHeHHA HX MO OCAM HMeIOT OJMHAKOBbIM TOpaAoK, TO B MepBoM mpHOJu- 
pKeHHH MOXKHO OTOPOCHTb HeJIMHeliHbIe UieHbI B cucTeme (1), H AA ompeye- 


Pv, 4 Ov, Ou du 


MCHA Uy HM Vz NOJYGaeM 
| RE ie tee ‘ 
| Oe a2 On? ' 0e2 b ye 0; (2) 
| go Oey oes ee 3) 
| Oe? a On? ac? (ae 
Syecb BBeJICHbI OTHOCHTEJIBHBIe KOOPAHHATbI o0o03HaueHHA: 
© lomen yt RRS cy. aa ne 
3 ae Tel ? 7 = B ? G <> “HE 5) a= H ’ b = ie ? (4) 


cae B—wwupwuna Kanana, H — rayOuna. 


Peienue ypapnennit (2) u (3) MIpOBOAUTCH MeETOMOM pa3eJIeHHs MepeMeH- 
HbIX JWIt JIMHeMHBIX ypaBHeHHii B YaCTHBIX MpOW3BOHbIX BTOPOrO Mops1Ka. 
B pe3yubTaTe nNoslyuaem | 


— oe 


\ 


x (C:; cosa VB — ne 1 +sinaV B— n? — ni y)(cosnti+ F;sinn;o); () 
ee= YB {Lu exo (+ ae ba) 
ee (—++ V (y+: elbx 


x (cosa VR — nin + Ni; sina V 2 — n? »)(K;cosn,6 + sin nj). (6) 


[paHvuHbIMa yCJIOBHAMA Id OMNpeevIeHHA MpOW3BOJIbHbIX MOCTOAHHBIX, 
BXOJAUIUX B (5), SABIAIOTCH: a) HeMpOHHIlaeMOCTb GOKOBBIX CTeHOK HM 6) pa- 
BeHCTBO HYyJO KaCaTeJIbHbIX HallpsKeHHH Ha WHE WH Ha CBOOOJHOM MOBepXHO-; 
cru moroKa. IIpu sTom nowlyuaem 


Y COBH OTHOCHTCJIbHO BePTHKaJIbHOrO KOMMOHEHTA CKOPOCTH CJIeLYIOULHe: 
a) HeMmpoHHlaemMocTb Ha HM CBOOOAHOH MOBepXHOCTH MOTOKa, 6) paBeHCTB 
HYJUO KaCaTeJIbHbIX HalpsoKeHHH Ha OOKOBbIX cTeHKax. TJocmeqHHe ycs1IOBHA 
JaioT BO3MO%XKHOCTH OMMpeeMTb MapaMerpbl 


Ms ycnopus OTCyTCTBAA UMpKyJauuH B GecKOHedHO YAaJIeHHOM CeyeHHE | 
TIpAMOJIMHeMHOrO yuacTKa CJIeqyeT, YTO Mp BCeX 3HayeHHAX fi Uf 


Aj; = Ly =e (9} 


Suavenua rapamerpos (7) — (9) nosBoumIOT OAHOSHAYHO ONpeyeHT mome- 
pedHble CKOpOCcTH M3 ypaBHeHHt (5) u (6): 


mr Nnnrz 
Cn Xd Jopaya exp( —Omn Tr sin a cos Sirs (10) 
ie ‘4 x \ Mey nw | 
Uz = - XX Mnn exp (= Smnn H COS 3 sin jan (11) 
rye 

< ve H he 

ee 7 fe |) == “+ a ae ee (12) 
4 0 


C llebio KavecTBeHHOrO aHaslu3a MOsyyeHHOrO pellenus BbIparxKaem Ko3(p- 
cbuliwen? Typ6yseHTHOrO NepeMeWMBaHHA sMMMpHyecKOl dopmysoli Kapayuie- 
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i 1 
Ba (*), Mocue vero jeKpement 3aryxaHus mpHoOperaeT BUT 


Smn = — a V Gy 4 x? (+) me nr] (13) 


; pee ee Mesn; M — xosdpuunent, Koroppiit no Baseny mena- 
e€TCA OT no 48, no Byccunecky papen 44,6, n10 KapayleBy MenseTcs B 3a- 


Bucumoctu oT Kosddpuunenta MWesn. B. M. Maxxasees (?) pekomenyyer Opatb 
M no Byccuuecky. 


Z/y 


‘Pre. 1. Saryxanne nonepeynci WHpKy.1s WH B KaHasiax C PasHbIMH WHpHHOL H WepoxXoBaTOCTHIO 


Kos@dpumnentsl Brn XH Mmn Opedesaorcsd M3 YCOBH pH 3aaHHOM pacmpe- 
}HeJleHuu MOMepeyHbIX CKOPOCTeH B NepBOHaUaJIbHOM CTBOPe MpAMOrO yuacTKa. 
OyuHako, yuHTbIBaA ObICTpoe 38aTyXaHHe YeHOB C OOJIbUIMMH MOpAKOBbIMH HO- 
}MepaMH, MOXKHO OFpaHHYHBaTbCA HeCKOJIbKHMH UleHamMuH psioB (10) u (11). 
1B uactuoctu, 3aTyxaHve cpeHeli KBalpaTHuHOH CKOpOCTH WHpKYJALMH, KO- 
}Topad Ooslee TOUHO XapaKTepH3yeT HHTCHCHBHOCTh WHPKY JANN, HMeeT BUY 


De = 0, exp(— dn 4), (14) 


re 6,, Mostyyaetca mo (13) npu m= n=1,a vo= Ve (npu x = 0) cuuTaeTca 
3a,aHHbIM. 

IlowyueHuble BbIPaxKeHHA MOKAa3bIBalOT, YTO 3aKOH 3aTyYXaHHA UWMpKyVJsA- 
UM 3aBHCHT OT reoMeTpH4eCKHX 
pa3smMepoB KaHaJla H OT eFLo 
llepOXOBaTOCTH. 

Ha puc. | mpuBexenb Kpu- 
Bble 3aTyXaHHA CpeqHeH KBaJ- 
paTH4HOH CKOpocTH IWHpKyJA- 
IH Tp pa3HblX OTHOUWeHHAX 
IWMpHHbI KaHaJla K rulyOnHe u 
TPH pasJIM4YHbIX 3HaYeHUAX KO- 
adpuunenra Wesu. Anasus 
-9THX KPHBbIX [OKa3bIBaeT, TO 
pu Bcex oTHOWeHHAX B/H wup- 120 160 cm 
KYJIAUMA 3aTyxXaeT OoJIee HH- a 
S200 EDO OETE i eereetag pina 29 4d suerepme 

2 Ea oars ; ae = SanMiere 
jee IIpu OO a Oe ie ee TE atine IR ay ker deg =20 cm/cex, 
pOXoBaTOCTH UHMPKYJIAWMA 3a- 

TyxaeT OoJlee HHTeCHCHBHO B 
y3KuX KaHaJlax. 

ABTOpOM IIpoBeeHO COMOCTAaBJIeHHe MOMePpedHbIx ckopocrei (10) u (11) u 
cpequei KBalpaTHYHOH CKOpOCcTH WApKy JAM (14) c 9kcMepuMeHTaJIbHbIMH 
jlanupimu M. B. TMoranopa (*), M. 10. Bara6opa (*) u A. A. Bompuakosa (°) 
UC JaHHbIMM THAposeKTpHyecKOH a6opatopuH BosHo-snepreTHyeckoro UH- 
ctutyta AH ApmCCP. 

A. A. BowpulakoB, Ha OCHOBaHHH 9KCI€PpHMEHTOB B OMIbITHOM JIOTKE, Ha IIpo- 

DD 


dM 05 — 30 cm/cek, 4—IpH Uy = 40 cm/cek 


taxennu 160 cm — uepe3s Kable 20 CM, IIpHBOAMT BeJIMYHHY SHEPrHH M0 
nepeuHolt Wupkyauun A, = v-/2g (mMpuna sioTKa 40 cM, TulyOuHa Ha- 
nowHeHua 12 cm nu Koadduunent IZesu C = 40). Ha puc. 2 ana usm0- 
cTpalluH MpHBefeHa KpHBaHt MafeHHA 9HePprHH MoNepeyHOH WMpKyJAWHH 


x e 
he=hyexp (—28,, ay) Hi anuble BosbiakoBa Ip pasHblX 3HAYCHHAX CpeHeH CKO 


poctu. Ilo ocu a6cuncc oToxKeHa LINHA KaHaJla, 10 OCH OpAHHaT — 9HEpruA 
IMpKYJALMH B OespasmMepHbIx BeIM4HHaX. I]pH 9TOM OTKJIONeHMe BCerfa Haxo-. 
JuJIOcb B JONMYCTHMBIX Mpeseax. 

Pa6ora BbINOJHAIaCh MO pyKoBoscrBom mpod. A. K. Anausaua, koTopomy’ 
aBTOP IIPHHOCHT CBOIO OJlaroJapHocTh. 


Tlocrynuao 
14 IX 1957 


UWHTHPOBAHHAA JIMTEPATYPA 


1A. B. Kapaywes, luapapiuka pek 4 Booxpanuanm, 1955. 2? B. Me Mak KaBe~ 
eB, Tp.foc. ruzpon.uucr., 2 (56) (1947). 3 M.B. Ilotanos, Merog nonepeyHow Wupkys- | 
WMH HM ero IpHMeHeHHe B rugpotexHuKe, 1947. 4M. IO. Bara6os, Coopu. Ilonepeynas) 
UMpKYAAWHA M ee THApoTexHMueckne MpHMeHeHus, Mog pex. M. B. Tloramopa, 1936. © A. A.) 
Boapwakos, Tp. Bcecorwsu. H.-H. HHCT. PHypoTexH.H MesHopannu, 30, 5 (1950). 
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Hoknagn Akanzemun nayr CCCP 
1958. Tom 119, Ne 2 


TEORHA-YNPYTOCTH 


B. A. HBOBHY 


O CYBrAPMOHHYECKHX KOJIEBAHHSX CTEP)KHEHM 
C HEJIMHEHMHOH HHEPILMOHHOCTbIO 


(IIpedcmasaeno akademuxom H. H. Bozoawboesm 25 IX 1957) 


SameTKa NocBAlleHa CyOrapMOHHYeCKHM pellleHHAM HewMHeHOrO ypaBHe- 

HHA, ONHCbIBaIOUlero NOMepeyHble KOJIeOaHHA yNpyroro cTepxKHA Cc y4erom 
}OCeBbIX HHEPI[HOHHBIX CHJI, OOYCJIOBJICHHBIX HaJIMYHeM COCpeMOTOYeHHOH Mac- 
}Cbl Ha NOXBH2KHOH Onope. CoOcTBeHHble H BbIHY2KJeHHble KOJeOaHHA C yYeTOM 
BHelIHeroO BOSJeCHCTBHA PaccMaTpHBaJHcb B padotax (4). B ormu4uHe OT ypaB- 
| HEHHA JIMHeEHHOFO OCIIMJIJIATOpa, B paCCMaTpHBaeMOM CJly¥ae pu onpesesien- 
| HbIX YCJIOBHAX MOLYT CYLeCTBOBaTb YJIbTparapMOHMYecKHe HW Ccy6rapMoHHye- 
cKHe KOJleOaHHA B JOMOJIHeHHe K rapMOHHYeCKOMY JBHXKeHHIO, MpelcKa3blBae- 
MOMY JIMHe€HHOH TpaKTOBKOH 3aaun. OKCMepHMeHTaJIbHOe UCCJIeAOBaHHe MO- 
Ka3bIBaeT, UYTO MPH HEKOTOPbIX YCJIOBHAX, KPOMe OOMLeH3BECTHBIX MAaJIbIX KO- 
Jie6aHHli C MepHOOM BOSMYLLalolleH CHJIbI, MOrYT YCTaHOBHTbCA KOJIeOaHHA CO 
/3HAaUMTeIbHO OOJbIel aMMJIMTYLOH WH MepHOJOM, ABJIAIONIMMCA WeJIbIM KpaT- 
| HIM nepwola BHeLIHeH CHIBI. 
1. PaccmorpuM nonepeuHble KOJIeOaHHA CTepXKHA NOCTOAHHOTO CeyeHHA C 
/wWlapHHpHo oOnMepTbiMH KOHIaMu. IlycTb nNO-BuxXHAaA OMOpa HeceT CocpeOTO- 
uenHyro Maccy M. O6o3HauHmM m — morouHyto maccy, / — npouwer. IIpu peli- 
CTBHH CocpeoToueHHOH myJibcupylouleH cusbt P cos pt, mpHox*KeHHOH mocpe- 
Juve mposiera, OepxA MepemellleHHe MPOH3BOJIbHOH TOUKH yIIpyrok JIMHHH B Bue 
y = g (t) sin x x/l), nomyuumM ypaBHeHve 


| gq’ + 2eq° + xg (gq?) + .?9g = Scos pt. (1) 


/ Syece ¢—koxppuUveHT BA3KOrO 3aTyXaHHA, x — KoadiPulMenT HesJMHeHHON 
/muepunonHoctu x = Mn* /4ml%, S= 2P /ml. 
| PaspickuBaem pelleHve (1) B Bue 


gq =C + Ain cos (pt [nm +9) + Arcos (pt + 9). (2) 


Ja HaxO%KJeHHA MOCTOAHHBIX UupHMeHsem metox Bb. I. Lanepxuna. JLas 
9Toro mogcraBssem (2) B (1), mocwe Yero, pa3IOKMB pesyJIbTaT B pA 
@ypbe WH MpvpaBHAB HyJIO KOS@PuIHeHTbI y YWIeHOB C TPHrOHOMeTpHYecKHMH 
yukunamu Oa3ucublx yacrot 0, p/m uM p, Halijem HeOOxO,MMBIe ypaBHeHHs. 

Ecam pe3yuJbTaT mogcTraHoBKH (2) B (1) He cojepxkuT KOMOMHALLMOHHBIX 
YaCTOT, COBMaalouluxX C OCHOBHBIMH, TO AIA MuccumaTHBHOH cucTeMpI (<= 0) 
OyyT UMeTb MeCTO COOTHOUIeHHA Ayj,z=O0, C=0, g =A, cos(pt +>), rye 

xs i Sigh Ay 
Ce V 1+ A? ; 

Cy6rapmonuyeckuli (JeMyJIbTHMIMKaUMOHHBIH) pe3oHaHc MMeeT MeCTO TIpH 

HaJIMUHM KOMOMHAILMOHHBIX TOHOB, COBMaalollMX C OCHOBHBIMH, a TaK Kak 
ZeM| 


pepe ne nmoycraHoBkKH (2) B (1) cofepxuUT UJIeHbI C OCHOBHbIMH YacTOTaM 
0, p/n M p WM KOMOMHaMOHHBIe ToHa 2p, 2p/n, 3p, 3p/n, |p/n+p\ 
\2Qp/n+p|, |\2p>+p/n|, TO B Hallem cayyae OurapMOHMYeCKHX KOsMeOanntt 


3TO BO3MOXKHO IIpH fh = 9 ON eo 
2. CyOrapMonuyeckul pezsoHaHc nopagkKa 3/, (n= 2). B 9sTom 


culyyae WMeeM CHCTeMy ypaBHeHHit 
C [o” — x (1/4 At,p” + Aip’)] + 3/3 *p° Ati, Ay cos (29 — p) = 0, 
Ay, fo" — 4p" —1/axp” [2C* + A%, + 5A; + 6CA; cos (29 — p)]} = 0, 
Ar, [— ¢p — CA, */, xp" sin (29 — 9)] = 0, (3)) 
A, [w? —,p?— xp? (2C® +4 3, Ad, + Aj)) —?/axCp' Aa, cos (2e —) = S cos o, 
2epA, — */, xCp"Ai,, sin (29 — p) = — Ssin p. 

B jlasibHeltiem paccMoTpuM cucTeMy 6e3 TpeHHA. Syecb MOryT mpeycTaB 

JIATbCA Ba Culyyad; mM60 C=O, mu60 20—>% paso 0 num Zt. 


1) C=O. Byyem cuutratb, uro b$=O0, a ammunTy~bl rapMOHHMyeCcKOH 
KOMHOHEHTHI A, HW CyOrapMoHHKH Ay, MOryT MeHATb 3Hak. IIpu 9ToM u3 (3) 


TOJLY4HM: | 
p=2 omer (4) 

; 1+ 21nd? ’ j 

4a? — p? 

ie a BAP. (5) 


B TaKOM Bue 9Ta CHCTeMa JOMYCKaeT CHeLYIOUMH XOX pelleHHs: 3a,aeMcs | 
3HaueHHAMH Ay, u3 (4) ompeyemnem p, a satem Ay, u3 (5). DopmMysa (5) 
MOKa3bIBaeT, YTO eCIH p> 2a, TO JeMYJIbTHIVIMKAUMOHHbIM pesoHaHc He 
BosmoxeH. IIpa Ay = —S/ 4° p,,,=0 u A, oo. Us (5) naxogum, ute 
MaKCHMaJIbHOe 3HaYeHHe YaCTOTbI, IPH KOTOPOM elite BO3MO2%xXHbI CyOrapMonu- 
yeckve KOJIeOaHns, 


Pax = 20 [V1 a De (6) 


Peurenue (4), (5) uMeer OOnlylo TOUKY Cc YTapMoHMYecKuM — TOUKY OucbypKa- 
uuu. Tipu Ay, =O 3annuiem 


ie aie pe ae xp Ar = 0, Ay («” — p— xp’ Aj) =S. (7) 


Kak usBecrHo (*), Bropoe ypaBHeHve (7) ecTb ypaBHeHHe KpuBoit A, (p) 
B CJly¥ae PapMOHMYeCKOrO pelleHHA. ITH [Ba YpaBHeHHA UM ONpeseAIoT OLN 
TOUKY pa3BeTBJIEHHA B MwIOCKOcTH p — Aj. 

@opmyvia (5) MoKasbiBaeT, UTO paccMaTpHBaeMbie KONeGaHHA JOCTATOUHO | 
OM3KM K CBOOOAHbIM C YacTOTOH, PaBHOH MOJIOBHHe YaCTOTbI BHeLIHel CHVJIbI, 
mpH focrarouHo Mmasiom S (A,;< _Ai),). Ha puc. | nws06paxeHbI KpHBBIE | 
A\(p) u Aj, (P) Mp sHaueHHAX MapaMeTpoB w? = 2, x=0,02, S=2 wu xpu- 
Ban a Bo cuii comma nntOre mpHOuMxKeHuA (Ar), = 0). 

2) 29— paBHo HywJIO uM x. Cucrema (3) MepeXOWMT B CJIEYIOULYIO? 


\ 


C [oo — x (1/4 Atp> + Ayp*)] =F 9/s xp" At, As = 0, 
a? —1/, p?—1/,xp* (2C? + Al, + 5A? +6CA,)=0, (8) 
Ay [o" — p* — xp" (2C* + 5/4 Al, + Ai)) =F 8/axCp° Ah, = 
Cuctema (8) pelianacb nO,6OpoM; oTmpaBslaacb OT KOpHeil cCucTeMbI pH 


C=0, mocwexyioujuM yTOuHeHHeM HaxOMIMCb KOpHH ypaBHennii (8). TIpu 
9TOM OKa3aslocb, YTO BeMMUHHAa C JleHCTBUTeJIbHO MaJia MU pe30HaHCHble KpHu- 
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BbI€, MOCTPOCHHbI€ MIA STOH CHCTeMBI, TO XapakTepy OvIM3KH culyyaio C = 0 
Pemesua (8) nu (7) umetor ony o6nLyI0 TOUKY Ondpypkaunn. 
| 3. CyOrapMonuyeckuh pe3souanc nopafKa 1/; (n= 3). B 3Tom 
(Ciyyae KOMOMHANMOHHBIX GacTOT, OOpallaioulHxcsH B HYJIb, He HMeercs. IIpn- 
HuMai 9 = ~=0, Movlarad, uo BesmunHbI Ay, u A, MoryT ObITb KaK NOZO- 
XKUTEJIbHBIMH, TaK HW OTPHaTeJIbHbIMH, HaxXouM 


ao” — 1p? —1/, xp” (AP, 4+ 104? + 3.Ay,A,) = 0: (9) 


| Aino” (— 1 — 98 + 38? + B*) — At.xS (1 + 38 + 108%) — Ay,80?8—S = 0, (10) 
irae B = A, / Ai,. 


Puc. 2 


B TakoM Bue ypaBHeHus (9) u (10) gonycKkator culexyrouui xoq peule- 
HMA: sayaemcah 3HayenuamMH 8 wu3 (10), HaxofumM Ay, a saTem p U3 (9). 
Ha pyc. 2 mMocTpoeHbl pe30HaHCHble KPHBbIe MPH 3HayeHHAX TapamMeTpoB 
wo? = 2, x =0,02, S=2, mpuyem BepxHel KpuHBo Ay,(p) COoOoTBeTCTByeT HMX- 
HAA KpuBadt A, (p). KpusBaxt mpu Ay,=O mnpeqcraBiaer TrapMoHHMyecKoe 
pelenne. 

Anamu3upya cuctremy (9)—(10), cymecTBeHHO OTMeTHTb cyJleqyromne 
CBOHCTBA peLUeHHA: 

1) Cy6rapmMonnyeckhe KosleOaHHa NopsyKa '/3; HEBOSMOXKHbI, eCJIM YacToTa 
 BOSMYILaIOlleH CHJIbl BbIMe YTPOeHHOH COOCTBeHHOH YacTOTbi JIMHeMHbIX 
KovleOaHHh, 


; 


30 


V1 MA? 


Pinax 


2) Peuienve uMeeT OJHY OOLLy!O TOUKY C rapMOHMYeCKHM, ABJIAIOULyIOCA 
TOUKOH pa3BeTBJICHHA HM ONpeesIAeMy!0 ypaBHeHHsiMu 


wo? —¥/, p? — %/,xp’Aj =0, Ay (w” — p”) —xp*Ai = S. (11) 


3) Kome6anna pu ocTraTouHoO MaJioH BedMunHe A, OM3KH K CBOOOAHbIM C 
yacroroh p/3. XapakTepHO, YTO AIA TeX 3HaYeHHH YaCTOTHI P, WIA KOTOPbIX 
A, = 0, nowjyuenHoe pelieHve g = Ay,cos (pt/3) aBuIAeTCA TOUHBIM. 

4, Tlepexogqum k onvcaHulo 9KCMepuMeHTa. YCTaHOBKa CXeMaTHUeCKH M0- 
Ka3aua Ha puc. 3. Szecb /—6anKku, 2—ppruar, 3 — rpy3 maccoh My, 4 — mpy- 
XKUHAa XKECTKOCTH Co, 5 — BOSOYANTeb KOJIeOaHHi, 6 — MpOBOJIOUHbIe aT- 
quku. Bsarofapa TOMY, YTO MOXKHO OblJIO MeHATh Kak BbICOTY 3aKpellJienuA 
rpy3a, Tak WM ero BeJIHUMHY, yaBaslOCcb BaPbUuPpOBaTb 3HayeHUA MapaMeTpoB 
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| 
B HYKHbIX mpefesax. Jia cosqaHuA BosOyxKLalouleH CHIBI, AeHcTBy1oulelt TOJIb~ 
KO B BepTHKaJIbHOM HampaBJIeHHH, MpHMeHAJICA WeHTpoOexKHbI BHOpaTop. 
Kome6aHua 3aNvcbiBaJIuCb C MOMOLLbIO IWvleldoBoro oclHJorpada mocJe ycu- 
JieHHaA Ha (oTronsenky. Jaa mogcueta yncJa OOOpOTOB MpHMeHAJICA KOHTAKT- 
HbIli IpepbIBaTe/Ib, IPH 9TOM Ha MJieHKe OAHOMy OOOPOTY BaJla COOTBETCTBOBA- 
Jim YepTouKa u mpocser. JIA OTMeTKH BPeMeHH TIpHMeHAJICA Wen, MoAcoequ- 
HeHHbIM Yepe3s PeOCTAaT K IIPOMBILIJIeHHOMY 
ToKy c yacroToH 50 ry. KoncrpykKTHBHO 
BbIMOJIHeEHHe CX€MbI He MO3BOJIMJIO ycTpa- 
HUTb YIpyre CBA3H, XOTA peBaJIMpYyroulee: 
BJIMAHHe Mp BbIOPAaHHbIX 3HAYeHHAX Ma-4 
PaMeTPOB OKa3bIBaJIH CHJIbl HHEPILHH, Tak‘ 
KaK BJIMAHHe apaMetpa x Tem OoJlee, 4eM|! 
6ouIblue p?. 
Ha puc. 4 npuBesena OCI JJIorpamma, , 
Puc. 3 CHATAA IA CyOrapMOHHYeCKHX KOJIeOaHHh 
nopaqka 7/,. Kak BuqHO H3 puc. 4, npH 
cyOrapMOHHYeCKOM pe3oHaHce CHCTeMa COBepliaeT OMHO KOJIeOanHe 3a ]Ba 060-: 
pota BaJla, T. e. pesyJIbTHpyloulee ABH2KeHHEe HMeeT MepHOL, PaBHbIH yBOeH- | 
HOMY lWepHoly/ BHeLIHeH CHJIbI. 


Puce. 4 


KoumuecTBeHHOe CpaBHeHHe MpOW3BOAMJIOCb C yYeTOM CHJI yipyrocTu .u 
MHeplHH OHOBpemeHHO. IIpu 9TOM NOJy4HJOCb Xopolliee COBNaeHHe pe3yJIb- 
TAaTOB. 

B sakJOueHHe OTMETHM, YTO JeMYJIbTHMIMKANMOHHbIM pesoHaHc JIA Me- | 
XaHH¥eCKOH CHCTeMbI, OMHCbIBAaeMOH ypaBHeHHem (1), mO-BHHMOMY, HaOGJIIO- 
JlaeTCA BrepBble. 


Tloctynusio 
18 IX 1957 


WHMTHPOBAHHASA JIMTEPATYPA 


Sah MA Ika Om, J8l eb DOR Oa oO @ i. Coopn. Mccnenopanue Kome6aHHaA KOH- 
cTpykuni, Kuen, 1935. * B. B. Boaotun, COopx. Monepewpie kone6anua H KpHTHYe- 
cue ckopocTn, B. 1, M34. AH CCCP, 1951. *B.B. Boaotun, Junamuyeckas ycroit- 
4HBOCTh yipyrux cuctem, 1956. * MW. WU. Toapbaeu6aart, Junamnueckan ycrotiunpocth 
coopyxKeHHi, 1948. ® A. M. Kau, IIpuka. matem. u mex., 18, B. 4 (1954). 
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Hoxnayp Akanemun nayx CCCP 
1958. Tom 119, Ne 2 


| PH3SHKA 


/H. M. AHTOHBEBA, A. A. BALUMJIOB, uaex-Koppecnonyent AH CCCP B. C. JOKEJIEMOB 
u B. K. MPEOBPAXKEHCKHH 


KOHBEPCHOHHDBIE CIEKTPbI HEKOTOPbIX 
HEMTPOHOJE®HUMTHbIX H30TONOB Tb 


_ B uactosujel pa6ote u3yueHbI KOHBepCHOHHble cieKTpbl HelirpoHoxeuunT- 
}HbIX H30TONOB Tb, nowyyarouluxcs npu peakunn Ta-+P (660 Mop). IIpena- 
;paTbI HW YCJIOBUA U38MepeHHii aHaJIOrMYUHb! ONMCaHHbIM B (!, 7). Kpuppre pacma- 
‘fla, MOCTPOeHHbIe 110 W3MCHEHHIO BbICOT KOHBeEPCHOHHBIX MMKOB CO BpeMeHem, 
)NoKasasiM, YTO Mpetiapat Tb coxepxuT HecKOJbKO HB0TONOB. HuxKe npuBossatcs 
/pesyJIbTaTbI, MOJYYeHHbIe WIA KaxKkOH U3 HaOJIOeCHHbIX AKTMBHOCTEI. 

1. Ty,=8+1 vuvac. Ha6mogqanucb KOHBePCHOHHbIe 3JIeKTPOHbI TOJbKO 
;AByX Mepexofop E, = 123 u 977 K9B (cm. puc. 1, Ta6m. 1). OguH u3 u30- 
mMepos Tb1** umeet 71, = 7,5 uaca (*). Kpome toro y Gd!*+ uspecren ypo- 
BeHb 123 K9B. Ilostomy MbI TIpunvcasmH faHHyio akTHBHOCTb Tb. Oyunaxko 
“MpI He HaOuoOaJIM ApyrHx, U3BeCTHbIX H3 pacnaga Eul*, nepexoyzos Bp Gd, 
) 2. 7T),=1841 uvac. Ha6moxanocb 16 snepHbix nepexoqoB B HHTepBase 
janeprni or 109 go 1050 KeB (cm. puc. 1, Ta6n. 1), a TakoKe CO*KHbIM 
B*-cnextp c Erp =2,8 Mop (cm. pwc. 1, Taba. 2). Bauskuli kK jaHHOMy 
mepHoy nowypacnanqa Ty,= 17,5 vaca u B*-cuextp c E,p = 2,6 Msp umeer 
'Tb!*4 (°, 4), Oguako 3HaueHua FE, HallMx mepexoJOB OTMMYAaIOTCH OT TaKOBbIX 
tna Gd154, u3BecTHbIX u3 pacnaga Eu?. Cpequ apyrux usotonosp Tb 6.1u3- 
Ixoe 3Hauenve T,,=19+1 yac. umeer Tb’ (5) (A negocropepxo). B naiiem 
inpenapate Tb Opi oOHapyxen JouepHui Gdl5!, u3inyuenve KoTOporo uccue- 
)joBpaHO HaMH B pyro paOotre (+). Takum o6pa30M, HaOwIOqeHHad Hamu 
'18-uacoBaHt aKTHBHOCTb MOxKeT ObITb OTHeceHa K Tb**4 unu Tb'!, nomHocTpr1o 
|HJIM UaCTHUHO. 

| 3. Ty, = 2,3 + 0,3 qu. Ha6moganocb 8 afepHbix mepexofoB B MHTepBaJe 
fosHepruit or ~ 100 go 250 K9B (cm. puc. 2, TaOm. 1). JJo nacroamero Bpemenn 
‘He ObIJIO U3BeCTHO H30TONOB Tb, pacnamaiomluxca c Takum nepvonom. Hopaa 
}aKTHBHOCTb IpHHalJexuT, mo-Buyumomy, Tb1°*. JlelicrsutresbHo, cpequ Jo- 
(yepHuX MpOAYKTOB B Halllem mpenapatTe MbI HaOmoyatu Gd’. Y3oron Tb, 
humeroumue A = 158; 157; 156; 155; 154; 152; 149; 147 uw 145, moawuno ucKsmOUUTb 
[43 paCCMOTpeHHA, TaK KaK OHM CaMM WJM HX ovepHMe MpOMYKTH! UMEIOT 
sMepHOsbI NOJypacnaja WIM Y-CMeKTpPbI, HECOBMeCTHMbIe C HaIWMMU WaHHbIMu. OJ- 
‘HaKO, BOOOUe TOBOPA, HeJIb3A WCKJIOUHTh U3 paccmoTpeHua Tb!*8, Tb u, 
'B KaKoli-To mMepe, Tb!°!, nockoJIbKy OH HAeHTH*PHUMPOBaH He BMOJIHE HalerKHO. 
4, Ty, =5-+1 yu. Agepuple mepexogbl, OTHeCeHHbIe Hamu K mepHony 
(5 qH., MpHuayyiexat, 0-BuyuMomy, AByM HsoTonam: Tb1°® nu Tbt°°. 

K Tb15> mpr orHecau 14 nepexogop (puc. 2, Taba. 1), copnaqaroulux m0 
9HeprHH C YacTbIO u3BecTHEIX 19 nepexogos (°). B mpeqsomweHHOH B CeCe 
me ypoBuelt Gd!5> pasmemaerca 11 naOmoyeHHbIxX HAMM MepexooB (Te xe, YTO 
us (°)). K Tb15° mpr ornecsm mepexoge E, = 89 u 199K9B (puc. 2, Taos. 1), 
'M3BeCTHbIe H3 pacnaga Eul® (%). be 
5. Ty, =10; 120 u 200 au. Ugentadunuposanupie mo 30 KOHBepCHOHHBIM 
)JMMHMAM AKTHBHOCTH C YKa3aHHbIMM MepHokaMu MpunaeKaT KOVepHMM Mpo- 
\yKTam, cootBercrBenHo, Gd'*°, Gd?! 1 Gd!53, nw3yueHHbIM HaMH pauHee (?). 
oA 


f 
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Puc. 1. Konpepcnounpit cnextp Tb ¢ Ti), = 18 yac. (cnowHble YepHbie NHKH) HT), = 8 uac 
(3aluTpHxoBaHHble MHKH). TIMKu, OTBeYaloUlMe aKTHBHOCTH C OOsbIINM sHa¥eHHeM Ty), He 30) 
LITPHXOBaHbI; HeKOTOpbIe H3 HUX He paspellienb! c nuKamu K-109, K-180, K-250 u c uacTbK 
ipyrux. Cnekrp npwBeyeH kK oHOMy BpemeHH. CnpaBa BBepxy H300paxeH Bt-cnexTp 18-yace 
Bol akTuBHocTu Tb154 nu rpadpux Kropu 

Ta6auna 1 


Vutepnperauua KOHBepCcHoHHOro cnekTpa Tb 


Ey ,KoB | KIK, | KIL Ey, K9B KiKo AIL 
T=18+41 ac; A—154, 154 (?) T5414 mm A=155 
109-44 5 4 | 1944 a my 
1804 1,1-+40,2 |6,2-40,6]) 2624 a ~ 
19141 | 0,27-40'03 |6,9-0,7]| 60-14 = ee 
25044 1.2401 |6,340,6] 87-44 4,5 33 
27144 | 0,310,038 |4,140,41](10144) Z1 a 
28741 1,00 5,2-£0,5| 105+4 S4 A 
34341 1,240,1 |3/64053}) 1494-4 2,-+40,2 5,6-L0,5 
410-2 | 0,060+0,006 | (6) || 160 2,420'9 4,9-£0,3 
41642 | 0,629-0,003 | (~6) 161} 
42642 | 0,06-E0,01 ~3 | 163-44 2,6-L0,2 5,3-L0,5 
43142 | 0,382L0,03 ~6 || 18044 3;440)4 5/3-0,6 
442492 | 0/15-0/02 Te NSIS) Z Be 
ATT 42 | Op 440,02 m5, | 269eE2 1,00 6,6-L0,7 
8942 | 0,270.03 | 6,0-40,7] 34042 | 0,44°+0,02 = 
+2 | 0,95:40;06 |6,0-L0,3 : ; 
10505 | 0,0232C0;003 $ T= 2,3+0,3 au; A= 153 
be Oe 88-41 a5 af 
IP Meboe th wieke3 Alea ays (10044) 53 = 
123-44 1 ~3 | 110-44 18-42 iB 
977+5 | 0,030-0,003 bc ke 1,6-40,2 te 
7 a aE 174-44 1,00 4,8-40,8 
TO ae Oe 8 19541 | 0,6440,07 a, 
89-14 | $10 | ~1 l21041) |. 4,240'4 7,7-40,7 
199+-4 1,0 ~3 — |}(247+2) 1,3+0,2 Oo/bUIee 


242 


One L © 
NL 
6 ry? 
Ss 
x 
Va 
G00 S 
t a 


2-60. M-60 


(700 


500 


Puc. 2. KonpepcnoHubli cnextp Tb c Ty, = 2,3 nH. (cCNVIOWHbIe YepHbIe NHKH) U Ty, = OFAH. 


VOTOT CleKTp oOcTaeTcA Mocne pacnaya 18-yacopoH akTuBHocTH. JIMHHH O“epHHX NpOLyKTOB 

‘Tb — Gd?4*®, Gd!*1 Gd? craHopaTca 3aMeTHBIMH Tocme pacnafa ykKa3aHHbIX BbILe aXk- 

(THBHOCTeH. Cnpapa BBepxy H306paxKeHbI: @ — KpuBad pacnaga us0ToNa Tb c Ty, = 2,3+0,30H., 
B ole 


6 — ero BO3MOx%xKHaA CXemMa paciiaja 


(OHM He MOrJIH TIPHCYTCTBOBaTb B Ka¥eCTBe 3arpxA3HeHHU, TaK KaK OTCYTCT- 
BOBaJIH CHJIbHbIe JIMHHH Apyrux u3soTonos Gd. 


Ta6auua 2 
Bt+-cnextp Tb154 


Erp,Mos 


B; 1 Ro | Ot/Kaga 


3, 2,80-40,05 1,00 | 
8, 1,6540,08| 0,25 0,9+0,2 
Bo 0,75-40,10| 0,45 


H€HHOFO HHCTHTYTa AepHbIX HCCJIeOBaHHH 3a OOJlyyeHHe OOpaslloB TaHTaJa, 
a Takxe JI. Coeuxo u 9. IlanuHok 3a NOMOMb B H3MepeHHAX. 


JleHuurpamcKuli rocyapeTBeHHbI yHHBepCHTeT Tlocrynusio0 
um. A. A. )KqaHoBa 25 XII 1957 


LWMTHPOBAHHASA JIMTEPATYPA 


1H. Antouwsesa, A. Bawuanos, Bb. Jixenenos, B. Ilpeo6paxen- 
>ku li, 3s. AH CCCP, cep. dus., 22, Ne 2 (1958). 7? 5B. Ipeo6pamxenck ui, 
Me Jiulopna th Jlo6ponpasosa, E. Tetrepuu, PKypH. .Heopr. xum., 1, 
5201 (1956). *®T. “Handley, W. Lyon, Phys. Rev., 99, 1415 (1955). *G Wil- 
I<inson, H. Hicks, Phys. Rev., 79, 815 (1950). °J. Rasmussen, S. Thomp- 
Bon, A. Ghiorso, Phys. Rey., 89,- 33 (1953). ° T. \WeabiedwekculiealCompeetnales 
ull. Am. Phys, ySor:, Zack o, 125941957). OF. Boehm, E. Hateh, Bull, Am. 
| Phys. Soe.) 2,.2618(1957), Gr Ewan, JoKnowtes D. MacKenezie, Bull. 
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Mbl BbipaxkaeM OJlaroJapHOCTb KOJIJIeKTHBY CHHXPOWHKJOTpOHa Odtesn- 
| 
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Jloxauanqp AkayleMun Hayk CCCP 
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Axanemux H. H. BOrOJIOBOB 
Ob OJHOM BAPHALMWOHHOM NPHHUWNE B 3ANAYUE MHOrHX TE 


PaccmorpuM J\MHamMueckylo cCHCTeMy (bepMH-YacTHIL C TaMHJIbTOHHaHO 
Bua 


H= NUT (FP) My ph ag ap + oy J (icy forthe fi) ae Op)! Of (1) 
rye A—- XUMMUeCKHH NoTeHIval; a, at-—depmu-amnuutylAbl; | — coBpoKyn4 


HOCTb WHJ[@KCOB, XapaKTepH3YIOWAX COCTOAHHeE OJHOM YaCTHILbI. 
CopeplluM JIMHeHHOe MpeoOpasoBaHHe (pepMH-aMMIMTY J: 


a, = >) (4,,%, + 0%) (2? 


UroObl aTO mpeoOpasoBanue ObIIO KaHOHWYeCKHM VM He Hapyllao Tem 
CaMbIM KOMMYTALMOHHBIX CBOHCTB (pepMH-aMIVJIMTY, C-PYHKUMH U, UV JOJDKHI 
YROBJIETBOPATh YCJIOBHAM OPTOHOPMaJIbHOCTH 


DM pty HF Op Opry} = By, p> 


v 


Np, 7 = DU Pp HF ply} = 0. 
v 


aa 


Iloycrapum (2) B BbipaxeHHe (1) MH Haliyem cpeqHee 3HaveHve H nd 
BaKYYMHOMY COCTOSHHIO C): | 


CRO aah, 
JIA HOBBIX (PepMH-aMMVJIMTY J. 
Tlosayunm 


H= SMT (FP) — 8,93 Fife a+ 
Dif fay fs FE®” as fa) D Cy fa) + 
sedi; He h) Fi (fos fs) — Falfo A) Fits FY =E(w, 2), (4 
GE 7 F) = 30,2 fy? ® (f, £) = dy ptepnys 


(y) (vy) 


rye 


OnpexeuM U, U M3 YCJIOBMA MHHKMyMa copmpr @ (wu, Vv) pH Haunt 
JONOJHUTCIbHBIX YCOBMH (3). CoorsBercrBylouiee ypaBHeHve crallMoHapnocti 
Oy eT 


me Ost 


> (io) 0, (5 
GY +e ah) ted, Pat, PR 


ay 


&u,0) =EU,0) + PAC, I 
id 


rye \, p— siinepoBckve MHOxKUTeNH; Bapnanun du, dv u éu", dv" paccmaTpH- 
'BalOTCH 3]{ecb KaK He3aBHCHMBIe. 

Mbl MpuxoquM tTenepb K cbopMyaupoBKe HoBoro MIpHOJIM2xKeHHOrO MeTO/JIa 
'B Sajlaue MHOrux Ted. B 9TOM MeTOse MbI Gepem TakHe UW, UV, yOBeTBOpsTOMIHE 
YPaBHCHHAM CTaUMOHaPHOCTH, KOTOpble lalOT MMHMMaJIbHOe 3HayeHHe cbopme 
© (u, v). laa ux coorsercrsyroulee Cy cauTaeM BoOmHOBON (pyHKUMelt OCHOB- 
HOrO COCTOAHMA, a @(u, V)—9HeprHeli OCcHOBHOrO cocTosHUA. Bonpoc 06 
OOOCHOBaHMM MeTOJa HM MpeyesaX MpMMeHHMOCTH sABIAeTCH jocTaTOUHO cOxK- 
‘upm™m. IlosTomy MbI 3fecb orpaHHyuMcs MII payjomM 3ameuannii. 
Tak, Ha OCHOBaHHH pe3ysbTaTOB paborsI (1) MoxKeM yTBepxKaTb, uTO 
|MpeAO*KeHHbI MeTOR WaeT TOUHOe pemenue Zama B cayyae, Kora 
B TaMHJIbBTOHWaHe YUNTBIBAIOTCH TOJIbKO B3aHMOJelicTBMA Map uacTuil c mpo- 
THBONOJOXHBIMH HMMyJbCaMH. C Apyroli CTOpoHbI, MOKaxKeM, YTO cpeqH pelle- 
| HUM ypaBHeHHA CTalMOHapHOCTH BCerya COmepxKHTCA pellieHHe, TOUHO CooTBeT- 
CTBY1Ollee H3BeCTHOMY MeToZy oka (?). 

B caMom jee, BOSbMeM OPTOHOPMHPOBAaHHYIO B OOBYHOM CMBICJIe CHcTeMy 


(PYHKLAH 9, 


SG; I’) = PrP pry = Oe fr (6) 


|W pa3jeJIMM BCIO COBOKYNHOCTb HHJIeKCOB vy Ha ype uacru F u G. B KauecrBe 
F — «cheppi Pepmu» — Bo3bMeM KOHEYHOe MHOXKECTBO HHeKCOB y, CocTostLee 
jus N anementos (rye N —uucso uacrum); ocrambuble vy OObeAWHHM B JOrON- 
| HATe€JIbHOe MHOXKECTBO GC. 

| Tlomo02KuM 


u,, = 0, sea Pa Vata des 


u v,, = 0, WEG, (7) 


fy aa Pty? 
Tora, oYeBHAHO, BCe yCJIOBHA OpToroHaJIbHOCTH (3) OyyT BbIMOJIHeHBI. 
Ecm moycTaBuTb Takue u,v B topmy 6, To ® B He uCue3aeT, HU OHA 

OyeT 3aBHCeTb TOJIbKO OT Fy, a TEM CaMbIM TOJIbKO OT °,, UpH Ke vye 
YcuIOBUMCH OOO3HaUaTbh YE F OyKBoH ow. OnpenesuM 9, H3 YCJIOBHA 
..) TIpH JOMOJIHMTeIbHBIX ycuoBKAX (6). Coor- 


} T fo 
| MHHHMyMa (popmb! @ (...9 
>BeTCTBYIOULee yYpaBHeHHe CTalMOHapHOCcTH Oy eT 


rs 
fo 


~ ~~ 


= 0, 6, =6C- He) + DAG INCE P). (8) 


ff’ 


| HerpyAHo 3aMmeruTb, 4TO MbI Celtuac CbopMy JMpoBaJIM He YTO MHOe Kak OOBI- 
| HbIM MeToy, Moka. BomHoBad (PyHKUHA CHCTeMbI COOTBETCTBYeT TAaKOMY TO0JIO%Ke- 
} HHIO, KOPa HHAMBUAyaJIbuble YaCTHIbl 3AHHMMAIOT BCE COCTOAHUA Of; OCTAJIb- 
| Hble COCTOAHHA &;, MyCTEI. C Apyro cTopoubl, H3 ypaBnenuit (5) BuAMM, 4TO OHH 
)Bcerja HMeloT pellienve Tuna (7), B KOTOPOM 9. MOOOpanbl m0 MeTosly Moka 
} Kak pellenua ypaBnenuit (8). Mrak, Halll Meroq MoxeT pacCMaTpHBaTbCH Kak 
)o6o6meHHe MeToya Doka HU, CJefOBaTeJIbHO, ero MpeeJIbl NPHMeHHMOCTH, BO 
) BCAKOM cylyuae, He OyLyT Ooslee y3KHMH. ‘ 

| Paccyxklai Kak B paOorte (1) H COCTaBHB BbIparkeHHe JIA BTOPOH BapHalluu 
‘ O’°G (u, v) ANA «HOpMaJIbHOrO pellieHuA» (7), MOXKeM NOJYYNTh yCJOBMe ero 
) HeycToiumpoctu. YcsoBne 9To (opMy HpyeTca C NOMOMIbIO 3alaun Ha coOcTBeH- 
| ubie 3HaYeHNA y COOTBETCTBYIOMMeH CHCTeMbI JIMHelinbIx ypaBHenult. [pakruye- 
\}CKM OHO MOxKeT ObITb HCMOJb30BaHO, HallpHMep, WIA NOJyYYeHHA KPHTepusA 
- CBEPXMPOBOAHMOCTH B MOJeJH, B KOTOPOH ABHbIM OOpas0M YUHTbIBAeTCA KDPU- 
| cTaslmueckand pellieTKa MeTaJila. 
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B 3aKksll0ueHHe 34MeTHM, UTO H3JIO%KeHHbIM MeTOX MOXKET NOJYYNTS [aJibuei- 
lee pa3BHTHe HM YTOUHeEHHe C MOMOI{bIO HCCJeOBAaHHA Wenouku ypaBHennit 


Wa «pyYHKUNH pacipeseseHua»: 


, ’ 

foe Uy fn ty = PoE, age: ne [eT 
Ss if 1 

Tak, HalpHMep, eCCJIH B3AHTb CTallMOHapHbIi cayual WM OCTABHTb B YpaBHe— 


HHAX eMO4KH TOUbKO yHkuMH Fo49(f1, fo), Feto (f1, fo), a OCTabHbIMK 
npeHeOpeyb, TO MBI ONATh MOyYHM ypaBHeHHA Halllero MeTOsa. B3aB cuy- 
yal, Korqa Foy, Fe49 ABHO 3aBHCAT OT BpeMeHH; u Cr Da aaa aes JIMHe€ HIM! 
IIPHOJIM2KCHHEM TIO OTK JIOHCHHAM jeans ot ns Fo4o — Foo, MOMYYHM ypaBHe-: 
HUA [JIA ONpeeeHHA CMeKTpa KOJVJICKTHBHBIX KOIeOaHHui. 


Tlocrynnui0 
7 1 1958 


LIHMTHPOBAHHAS JINTEPATYPA 


1H. H. Boroaw6os, JAH, 119, Ne 1 (1958). 2B. A. dox, Zs. f. Phys., 61, 
126 (1930). | 
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Hornaygu Akanxemun nays CCCP 
1958. Tom 119, Ne 2 


“PH3HKA 


tO. KATAH 
K TEOPHH TY3bIPbKOBOH KAMEPDbI 


(ITpedcmaeaeno axademuxom H. K. Kuxounoim 2 XI 1957) 


1. Orkppiroe B 1952 r. I'nesepom (1) aBqeHMe BCKUNaHUA MeperpeToh xHI- 
KOCTH NOM BJIMAHHeM H3JIy4eHHA WH OOPasOBaHHA BOJIb TpeKOB 3apAXKeHHbIX 
4WaCTHIL OTJEJbHbIX MY3bIPbKOB Napa OblJIO B MOCJeyroulMe Tob OOHapy Keno 
Ha MHOTHX pa3JIMYHbIX 10 CBOHCTBAM X%KHAKOCTAX. B HacTOALee BPCEMA MOXKHO 
yTBep2xaTb, YTO B OCHOBe STOO ABJICHHA JOJKHA JlexKATb HeKOTOPaA OOmaK 
TpHpoda B3aHMOelcTBHA OBICTPbIX 3apAXKeHHbIX UACTHIL C MeTacTaOuJIbHOL 
KHKOCTHIO. 

B onbirax, MpOBOAHBIINXCA JO HaCTOAMeroO BPeMeHH, KOJIMYeCTBeEHHO HC- 
CJleqOBaJIOCb JIMWIb YHCJIO Ny3bIPbKOB Ha eAHHHWe AJIMHbI TpeKa g. B paOorax 
(*,°) mpHBeeHbI NepBble JaHHble 0 3aBHCuMocTH g oT B = U/c M OT MapaMeTpOB 
*KuUKocTH p H T. YOBJeTBOpHTeJIbHOH TeOpHH, OObACHAIOIeH CaMO ABJIeHHe 
MW HaOsuOWaollMecA 3aBHCHMOCTH, OKa HeT. 

Hye u3viaraeTcA NOMbITKa OObACHHTb HMEIOWMeCH SKCIEPHMeHTAJIbHbIe 

aHuble, OCHOBAaHHaA Ha MpeACTaBJIeHHH O TOM, UTO OOpa3s0BaHve BUMMBIX Ily- 
3bIDbKOB BOJIb TpeKa ABJIACTCA pe3YyJIbTATOM NMOMaaHHA JOKPHTHYeCKHX 3a- 
pOsblleH B OOJIaCTb CyWeCTBeEHHOH JOKalH3aluu SHEPIHH, TepAeMOH 3apAxKeH- 
HOH uacTuleH. (B orpaHH4ueHHO MeperpeTOH 2%KHAKOCTH B OTCYTCTBHe KHIeHHA 
“Bcerla HMeIOTCA MY3bIPbKM Mapa MOKPHTMYeCKUX pa3MepOB, pacipeyesenne 
KOTOPHIX CPaBHHTeJIbHO MaJIO MeHAeTCA JO MOMeHTa MOpsAyKa coOcTBeHHOrO 
BPeMeHH BCKHMaHHA.) CileqCTBHeM 9TOrO ABJIAeTCA BOSpacTaHHe payuyca 3a- 
posbila To pa3sMepa, pewbllaioulero KpuTHyecKuH R,. OnpesestumM oOslacTb 
/Jlokau3allun, paccCMaTpuBad JIA OMpeesIeHHOCTH ObICTpble TAKEJIbIe YaCTHILbI 
= Loer/hu < 1; Zoe —3apaA yvacTuUbl) WH HKUAKOCTb, MOJleKyJIbI KOTOPOH 
oOpa30BaHbl JierKHMM aTOMaMH. 
2. Bocnosb3yemca TeM, UTO BJIMAHHe TaKOM YAaCTHIbI WIA WaJieKMX CTOJIK- 
-HOBCHHHM SKBUBAJICHTHO BJIMAHHIO BOSMYIMalOllero NOTeHUMAaNa, WeHTP KOTOPOTO 
JIBHXKETCA IPAMOJIMHeMHO C MOCTOAHHOM cKOpocTbio v (*). XapakTepusys No- 
‘JlokKeHwe Ajipa aToMa BelllecTBa oOnpeyeJIeHHbIM 3HaueHHeM fF (3:PPeKTOM NowsA- 
‘pu3alluu mpeHeOperaem) HW YYHTbIBaA, UTO f BeJHKO MO CpaBHeHHIO C AaTOMHbIMH 
pa3MepaMH Q, JIA BeEpOATHOCTH Mepexoya HMeeM 


fale g(En— Eo) t ‘ 
Won = az| \ (Bon-E(r)e dt |. (1) 
—o 
Snecb E (r) — auleKTpwueckoe nove, Co3qaBaemoe JBUXKYUeHicA YaACTHIeH Ha 
paccTosHuu rf OT TpaekTopuu (°); d — AunOJbHbIM MOMeHT. 
DdhekTHBHO MepexoAbl MpOucXOAAT B OOMACTH MPHIeJbubIX WapaMeTpos, 
OrpaHuyeHHOM CBepXy MapamMeTpoM afMaOaTHUHOCTU 


pa haf \ eee (2) 


({ — nekoroppiit cpeqHHH noTeHitvasl Monusatun). 
YMHOXKUM Wo, Ha Ey,—E, W TMpocyMMHpyeM 10 BCeM COCTOAHHAM JHMCKpeT- 
HOFO HW HelpepbIBHOTO CneKTpoB. OrpaHH4unBad pacCMOTPeHHe SHaveHHAMN /, 
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MCHbIUHMH P, H BOCIIOJIb30BaBLUIHCb H3BeCTHOH TeOpeMOl CYMMHPOBaHHsA (°) 
JIA BbIeIMBIUeHCA B eMHHIe OObeMa SHEPrHH NOJyyaeM 


Gy = 2NZLLe8/inc*8*7?, (3) 


rae N —uncs0 aTOMOB BelllecCTBa B eAUHUIe OObeMa, Z — AaTOMHBIM HOMep, 

B o6acTu r > acyulecTBeHHbI BKJIaq B JOKaJM3alHiO MOTepb 9HeprHuu Oy- 
let BHOCHTb TOPMOXKeHHe BTOPHYHEIX JJICKTPOHOB, MOJYYHBUIMX MpH coyfa- 
pennu sHepruio ~2/. Ipux< laru suleKTpoubl OOpasyiorcs B oOulacTu r< a, 
IIpPHYCM BePOATHOCTh OOpasoBaHHA UX Ha eMMHUIe MYTH C 9HEPHeH 9 Opeye- 
JIfeTCH BbIpPaxKeHHeM 


d® (0) =a Gs __ Danzzies (4) 
> mec? 


((4) Teper TOUHOCTh LIA &, OM3KUX K J). 

BoJiblwHHCTBO BTOPHUHbIX 3JIeEKTPOHOB, HCKJIOUAA 6-9JIEKTPOHbI C SHEPrH- 
eli, OIM3KOM K MAKCHMaJIbHOM (He CYULeCTBeHHBIX JIA Halllero pacCMOTpeHHA),. 
pacceuBaeTca Ha yroul =x/2. B cooTBeTCTBHM C STHM 3aflavy MOXKHO paccMart-- 
PHBaTb KaK TOPMOxXeHHe SJIeEKTPOHOB C S9HeEpreTHYeCKHM CieKTpoM (4), HcMy-. 
ULCHHBIX C JMHHH ¢7F=O0 NOX UpsAMbIM YIJIOM K Hel. 

TopMoxKeHHe BTOPHUHBIX IJIEKTPOHOB OyfleT COMpOBOxRAaTbcA pacceAHHeM, 
KOTOpOe TOCJe MpOXORAeHuA CJOA ONpeeeHHOH TOJMMMAbI NpHBeeT K ucp- 
(py3HOHHOMY XapakTepy JBHxKeHHA. Jia rpaHHbl Nepexola Mexyly oOslacTa- 
MH HalipaBJieHHoro uw AudpPpy3HoHHOrO ABYXKeHUA, CJlelya Bere, BbiOepem yc- 
JIOBHe YMeHbIUIeHHA cos! B e pas. 

Suayenne /, COOTBETCTBYIOUee MOTepe SHEPIHU B NepBOH OOJACcTH OT & Ho) 
©, MOXKHO MpelcCTaBuTb B Buse 


——— 


+ 


(oa € e ; 
r=— \ cost ede, Ra img Pas @iza Za Zee. (5) 
J\na cos umeem BpIparxkeHve 
ier in 
CORT exp) — | ay ede (6) 


K = N\2(v) (1 cosy) do (7), 


(o (v) dQ — AucdpepenttuaibHoe sibipeKTHBHOe CeyeHMe paccesxHHA 9s1eKTPOHOB 
aTOMaMH BellfecTBa (°)). | 

IIpeo6pasopanue (7) C TOUHOCTbIO JO MHO*KUTeIA ~ 1 NOX 3HaKOM sOra- 
pudMa osBoJIseT cBecTH (6) K BUY 


1 
Fhe. /4\ 1 € Sh2me 
COS) = xn J— =~ \ ( ) ,, CHET 
P| 4 B (é/&) d Se ffl? A In eizils 


ele 


Ecam mpedeOpeub cua6olt sasucumoctnio A/B or 29 MOMUMO ¢/e,, TO OTCIO-— 


qa cueqyeT, uTo cos) ¢(e/e,) u, B YacTHOCTH, yMeHbieHMO cos 6 Be pas 
IIPpHOMM2KEHHO COOTBETCTBYeT OMpeseueHHoe sHayenne ¢’/e,. 
Kak culencrBue 9Toro 


r = ep (¢/20). (8) 
Orcioya 


<[eo 2 1 (r/e8). (9) 
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aa NJIOTHOCTH TMOTepb SHeEpruH HMeemM 


£9 max 


=a \ (—$)4@). (10) 


£9 min 


Bocnouib30BaBuiicbh (9), Mocsle mpeoOpasosannsa nosyyaem 


veaie(M(as)-*(ga] 


PaccmatpuBad o6sacTb r, Pyle BTOPHUHbIe ICKTPOHBI C ép min NpakTMyecKH 
y2ke He BHOCAT BKJIaya B 9HepreTHyecKHe NOTepH, a NoTepv HavOovIee OBICTPbIxX 
SJIEKTPOHOB ellie MaJIbl, HAXOQHM B COOTBeTCTBHH c (9) 


dz L/4nr?p?. (12) 


Jlaa BropoH o6sacTH HeoOxo_UMO paccMoTpeTb TOpMOxeHHe mp qudpysun 
| SJIEKTPOHOB, MCITYWeHHbIX C IMJIMHApWyecKol MOBepxXHOCTH payuyca 


= eBble'/ey). (13) 
Bocnouib3syemca YPaBHeEHHeM «BO3paCTa» C Tt, ONPeeJICHHbIM Kak 
4 se! Eo 
10-4 a oe, de ae 
= 5 | xp eer) ane) (ley 
e ary 


PemleHve 9TOrO ypaBHeHHA Cc yYeTOM HavawbHoro yciOBHA +t = OQ; 
f =const-6(r —ra) UpuBoyqur K BbIpaxkeHvio Jia (byHKUMH paciipeyesenns 


r’2 Hi 
24 72 ) UTE 
= const 7— =e —— |Jy5(s= 
Le ap (—* LT ONO 
(Jo — byxkuna Beccesa nyeporo nopsayKa). 
OnpeyesmM r? [aA 2eKTPOHOB OHOrO BOspacTa. _Omyckaad mpomexyTou- 
| HbIe€ BbIKJIa\KH, HallMileM OKOHYATCJIbHbIH pesybTaT rP=r?+ 4c. Bennmuuny 


| r =(r?)': MoxHO paccMaTpuBaTb kak a(ppeKkTHBHOe paccTOAHHe, Ha KOTOPOM 
SHEPruA 2JICKTpOHa MeHseTca oT e’ Wo ¢. Torga, mpHHuMas Bo BHMMaHue (13) 
uM (14), MOxHO 3anMcaTb 


ao eff (e/e,)- (15) 
Orcrojla 
2/2, <8, (r°/28)- (16) 


IlnoTHocTb noTepb 23HeprMH B paccMaTpHBaeMoH OOJlacTH onpesemuTca 
BbIpaxkeHveM, aHaslornunpiMm (10). Mcnomesys oe HaXOJ\MM 


bn ige 2 r? f 
qs = der?B oy 4 cet 
0 max os min 


aa) 
Te xe paccyxKjeHua, uTO mpH Mepexoye or (11) Kk (12), mosBousioT ympo- 
CTHTb 9TO BbIparxKeHHe: 


gs = L/4nr?B?. (lia) 
CymMapHas MIOTHOCTh MOTepb SHeprv BTOPMYHbIMM 9/1eKTPOHaMH 
NZZ2e* 4 2 
q =Got9=e Spee eies (a ~ I). (18) 
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| 
Ooulat BeMUNHA SHeprnu, JOKaIM30BaHHOM B e/\MHMIle OObeMa Ha pac-- 
CTOAHHM ¢ OT TpeKa pH A<Cr<p, OMpefessneTCH BbIPaKeHHeM: 
NZZ2e% 4 | 
, 0 
= = 8a —— =, («~l). 19)) 
q a+ 3% mc2 8272 ( ) ( ) 
3. Tlpouecce, mpoucxoysive B BellecTBe Np MmpoxoweHuH ObicTpor | 
3ape2KCHHOH YACTHILbl, CBA8AHbI JIHOO C OOpas0BaHHeM HOHOB, M60 C BbIe- 
JICHHeM Tella, JH60 OHOBpeMeHHO c Tem Hu ApyruM. Maxkpockonnyeckas 
acpbeKTHBHOCTb UX, OYeBHAHO, CYU[eCTBeEHHbIM OOPa3soM 3aBHCHT OT BeJIMYHHBI q. 
Paccmorpum o6ulacTb, Te J < Joy (Jo — HEKOTOpoe CuKCHpoBaHHoe sHaue- 
HHe mOTHOCTH). M3 mosyueHHbIX pe3yJIbTaTOB CJlefyeT, YTO Pa3sMepbl S9TOU 
O6sacTH O6paTHO MpOnOplHOHAaJIbHbI 


ro = 7/8. (20) 


Orctoyla BbITeKaeT BaxKHbIi BbIBOA: BCe Mmpoleccbl OyyT MpOvucxOUTb 
NOOOHO B OObEMe WMJIMHApa BOKpyr Tpeka, pafWyc KOTOpOrO MeHHeTCH Kak 
1/8. OrmeruM, TO MpefesbHbIe pa3sMepbl OOsIaCTH, re B NpMHuNe MOKeT 


MMe€Tb MeCTO HOHH3allMA WIM BO3O6yxKeHHe, C pocTom B OyAyT yBeIMYMBAaTHCA. | 

4. BuyuMble My3bIPbKH Napa BOJIb TpeKa 3aps2KeHHOH UYaCTHIbI OOpa- 
3YIOTCH B peSyJIbTaTe MoMaaHuA 3apoOfbleH B UHIMHApHyecKHi OObeM payny- | 
ca R=r,+ Roop, THE Roop — 2PPeKTHBHBIM payuyc s3apobilieH, mepeOpa- 


cbIBaeMBIX Yepes Ry (Roop < Rx). Tora ucio uacTHi, Ha e/{MHMIe JVJIMHb! 
Tpeka ompejemaeTcn KaK 


g = Nagot (Repo + ¥/8)?, .  (21)] 
rye Nop — YC 3apoypel B e_MHMIe OG6beMa 2XUKOCTH, payHyc KOTOPBIX | 


JIeKUT B Mpefemax Ropp<R< Rx. 

(21) cbakTuyecKH yU¥NTbIBaeT UHCTO TenwOBOe eHcTBHe mpovsleTatolleri 
yacTuibl. Monpr MoryT cmocoOcTBoBaTb pOcTy My3bIpbKa TOJIbKO MpH yCJIOBHE 
MUX CHMMeTPHYHOTO paciipejesieHHA BOKPYr 3apoOj[blia, B CHJIY “ero UX MOJO- 
XKUTCJIbHaA POJIb MOXKET CKA3aTbCA JIMLIb MPH NONaaHHH WeHTpa Ny3bipbKa BHYTPb 
o6slacTH (20). CieqoBaTesbHO, e€CJIH HOHbI BHOCST KaKOH-TO BKJIay B OOpas3o- 
BaHHe BHJ|MMbIX MHY3bIPbKOB, TO K (21) culeqyeT AOOaBHTb aHaJIOrMUHOe BbIpa- 
“enue C Rpg = 0. SameTHM, ¥TO He 3aBuCAMMH oT B UNeH B g MOxKeT Mpo- 
ABJIATHCH JIMIUb B TeX OCOOBIX CyyaAXx, Kora y/8B ~ Roog. 


Bpipaxkenne (21) KauecTBeHHO ONHCbIBaeT CYLICCTBYIOWIHe 9KCHEPHMeHTAaJIb- | 
HbIe (pakTbl. JleHCTBUTeIbHO, B AOCTATOUHO NeperpeTOoH MKUAKOCTH Fy 5>> Rag, 


vu (21) nepexoquT B BbIpaxKenne 


Iloqo6ubli xapakrep 3aBucuMocTH oT B HaOwOqamcA B padore (?). Hasu- | 


yHe He 3aBHCAMero OT CKOpOcTH YJeHa B g ObIJIO BHepBble oOMmucaHo B (°). 
OOHapy>2KeHHbI SKCMOHeHWMasIbHbIM =XapakTep 3aBucumMocta g ot T (3) u 
Poo — Pp (*) OUeBHAHBIM O6pa30M cBA3aH C Nag. 

Hakone, orcyTcrBue BCKHNaHHA B KCeHOHE (7) MOKeT GbITb serKO 
OObACHeEHO MAaJIBIM 3Ha¥eHHeM y (60/IbUIOCe gy H3-3a JeOKaM3alNH YacTu 
SHeprHv 3a CYeT BbICBEYMBaHMA), a TakKxe MaJOH BeMMGMHOH NV. gq (Oombuolt 
Rspp — WUCTAA %AUAKOCTS). 

Tlocrynuso 
2 IX, 1957 
UMTMPOBAHHASA JIMTEPATYPA 


WD. AwG laser, ' Phys. Rev:;. 87,666 (1952)." 2 1 As Bore ee 10 Kpe 
cTHHKOB, M. ®. JIomMauos, KOTO, 31, 762 (1956). %D. A. Glaser, D.C. 
R ahm, C. Dodd, Phys. Rev., 102, 1653 (1956). 4N. Mott, Proc. Cambr. Phil. 
Soc, 27, 563 (1931). 8 JI. A. JIaugay,E. M. Iugmugd, Teopusa noms, ra. V, 1948. 

J. JQ Slaugay, E. M. Jingdimun, Ksanropaa mexanuka, ra. XV, 1948. 
?J.L. Brown, Di A. Glaserameis pene Phys. Rev., 102, 586 (1956). 
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Hornane Akaqemuu nayr CCCP 
1958. Tom 119, Ne 2 


PHSHKA 


K. Tl. CTAHIOKOBHY 


HEKOTOPbIE CTAWMOHAPHDbIE PEJIATHBUCTCKHE TEYEHHS 
(ITpedcmaeazeno akademuxom H. H. Bozoawboeem 10 IX 1957) 


PaccmMoTpuM afvaOaTHyeCKHe CTalHOHapHble TeYeHHA cpesbl, oOGsasaloulue 
cuMMeTpHeli. OcHOBHbIe ypaBHeHHA STHX TeYeHHi uMeIoT Buy (?) 


d (wu) dw dinv du. , Nu ce ae 
Po te 8a Het: 6S = Const, 2 = GO)... (1) 


ee dr fa 


Smecb uw — 4-cKopocTb; w= pv + puc? — TenmocoyepxanHue; Vv — yJeubHbIit 
o6bem; o — 9unTponua; N = 0; 1; 2 coorBercTBeHHO JX OJHOMePHBIX, IHJIMH- 
Wpuyueckux u ctbepvyeckux TeveHHH cpesbl. 
Petienue ypaBHeHHl HMeeT BH] 
w Ww 
—- —_—_—_————- —= @& Y 
i) Vi — a?/c? Q? ( ) 


| rye Wy) — HEKOTOPOe HavaJIbHOe TellJoco jjep Kane (Tenmulocoqep»kanne OKO); 
N N 
(3) 


ar bel ar 
(0 op V1 — ajo? 
B= 1; 2x; 4x coorpercrBeHHo Juana N =O; 1; 2; a — cKopoctb cpegn. 
3Had ypaBHeHve cocTOAHUA (ypaBHeHHe ayuaOaTbl) w= w(v) u3 (2) u (3), 
MOXHO OMpeeuTb 3aBHcHMocTH a=a(r) XH w= wir). [Ipu 9sToM BesHUHHDI 
W, (MOJHad MIOTHOCTh SHeEprv) U m (MOTOK MacCbl) JOJKHI ObITh 3aaHbl. 
Ucxsmouan u3 (2) u (3) BewManHy a, MpHyeM K ypaBHeHHto 


= Cons) — 1) = 


bol] 3 


pn m2 wy? 


SS 4 
cy? — D) a) 


w 


OuepuyHO, 4YTO fF HMe€eCT MHHUMYM fmin H ABH2KeHHe Cpefbl ompesesexo 
B HHTepBasle Fmin <7 < co. IIpu dr?” /dw = 0 umeem 


dinw w? 
rare ee a (5) 


a 


(pu gtom d?r?"/dw? > 0). [lockompKy 


dinw _ 6 
Gudingess.c.’ (6) 
rye @ — CKOPOCTb 3BYyKa, TO 
oF, Wk 
— =1— (7) 
t 2 
Wo 


Syech HHeKCOM k OTMeYeHBI SHAYeHH © HW B <CeNCHHMY 1 = Fmin., 
- Ph 
TloqcTaBuB W,/w) B ypaBHeHue (2), Haligem | — az/c* = | —w?/c’, orkyqa 


A, = Op, (8) 


4TO YKa3bIBaeT Ha KPHTHYeCKYy!O CKOPOCTb TeueHHA cpefbl IPH fF = Fmin- 
201 


BpisicHHM Tellepb CBOHCTBa TeYeHHA MpH 7—> co. OueBHyHO, YTO MpH 3STOM 
U—>0o}; MPH peasIbHbIX ypaBHeHNAx cocTosHusa, Koryja dp/du< (0, BenuuuHa w) 
yObIBaeT, a BeJIMUMHA @ pacTeT C YBeJIMUeHHeM F OT fmin AO ©. 

TlanbHelituee BbIUMCJICHHe HMe€eT CMBICJI MPOBOAHTb [JIA KOHKPeTHOTO ypaB-) 
Henua aquadatp. Ilyctb 9TO ypaBHeHHe uMeeT BUT 


po” = A= const. (9)) 


IIpu sTom 
SR oe: | 
00 = | a | Av! is (10) 
¢ @—he  R—Ne? 
PIE a =iconst: 
—k 
4 RAvi-F , vAuy : 
W = aC cy ae Wo = KC cee ae (11) 
Le, : a? kAvt—* kAv'—* (12) 
Coe Sli k—1)c? ” oe Ww > eee Thy ee 
( Je c ac” -+ kAv™ “/(k —1) 


Orcioja cileyer, ITO 


o = 2 @— ae’). (13) | 


c2 
IIpu ¢ =fmin HMeeM, cpaBHuBasd (7) u (13): 
WN" eC Ce Tec 
e& SES iy (14) 


SaBHCHMOCTb f = 7 (W) IPHHuMaeT BUY 
we Ln ( kA iD w 
k—1 Y/ 22 — w® (w— acre 


mm Me 


(15) 


Ip r—>co  w—>ac?,w>0,0->00,a=cV 1 —a?ct/w?, 7. e. Bemmun- 
Ha @ UMe€eT M@KCHMaJIbHO BO3MOXKHOe 3HaveHHe. 
B cayyae yabtpapemaTuBucrcKoro raza 


! Aoi—* 
(06 —— = @—he = 0; (16) 
Av!—* pu 3 kAvi—k 
(aa gee a ee uy 
kAvi—k 
Wy = kpyvoc® = = — ; | 
2 2(k—1) 
Wo\ __ ( % Ney. Ge SURI > eye ee 
a =(3) oe ark iy pe el US) 
1J(R—1) ,,.(R—2)|(k—1) 
N=2() ——. (19) 
eo \R—4 V we 
0 

IIpu r—> oo v>oo, w>0, a—c. (20) 
B cuyyae OObIUHOTO, He yJIbTpapesATHBUCTCKOrO rasa, Kora | 
Au | 
(Ca eee (21) 
HM€eM COOTHOLICHHA | 

Ayi—? RAvi—* kAvi-k 
hes : ey) : BEY) 0 . 
Mem CCV Ma aera Ce 6 
ON w (k= A)oF 
ce) ie = &) ‘Wo so Wo : (23) 


1/(k—1) 
Wa a() a (24) 
#2 w® (w — c2y(R—-1) 
IIpu r—oco W—>C?, U>w, a= ( — =). (25) 
w 


Tlokaxkem, 4YTO MIpH KBasHOAHOpasMepHOM JIBHXXeHHH MOTOKA Cpeslbl C Me- 
PeMeHHbIM cCeyYeHHeM S B HaHMCHbINeM CedeHHH WMeeT MeCTO KPHTHYeECKOe 
seyenve, T. €., 4TO | dp, |= eg. 

B oOmactu, rye ds<0, umeem |a|<(; B o6macru, rye ds >>0, umeem 
|a|>o. YpaBuenve Hepa3pbiBHOCTH B JaHHOM cyIyyae OyeT HMeTb BHI: 


as as 


aVi—g—aje ~ ae 
Tlockompky m= const, To sd —-—L—— 4 aos ds = 0, uTo yjaerT 
oV1— ajc? vV 1 — ajc? 
du da ds 
os ate a (aa et) eee gh (26) 
Tlockombky ypaBHeHue Bepyywsmm MoxKHO HalucaTb B BAe 

dw ada w?2 dv 

wc? (1 — a/c?) Sant Bai (27) 
TO, cpaBHuBasd (26) uw (27), OyqemM UuMeTb 

( ae da ds 

\— Ss) aoa Sateen ge (28) 


Ecau Ss =Smin, TO ds=0 un |a,|=o,. Ecnu ds <0, To, yelicrBuTenbHO, 
{a|<(o; ecmu ds >0, To |a| >, 4TO jOKa3bIBaeT Hale Mpesmosox*Kenre. 

KosmuyecTBo J[BHXKeHHA, KOTOPOe MOKerT mpHoOpecTuH pacxoAAMulica MOTOK 
(MlOHOe BEKTOPHOe KOJIMYCCTBO [IBHXKCHHA paBHO HyJIIO, HO eCJIM He y4HTHI- 
BaTb HallpaBJIeHHA OTJ[@JIbHBIX CTpPyeK, TO MOJIHOe CKasIApHoe ceKyHHOe 
KOJIHUeCTBO J[BHXKCHHA MOXKHO OMNpejeJIMTb), OMpeesneTcA COOTHOLIeCHHEM 


Fy =Jy = May, (29) 
rile A, B OOULeEM CJlyy¥ae MOKHO BbIUMCIMTb, UCXOAA U3 ypaBHeHua Bepyysan 
2 2 
ae Ore 
os os pagel 2 (30) 
0 
3)1eCb 
kAvi—* k 4 
Wy = 46% ae = «07 + pu Aro We (31) 


eCTb TelsMOcOfepxKaHHe BHEIMHeH Cpefbl, Kya MPOMCXOAMT UucCTeveHHe. 

IIpu MaJibIX 3HaYeHHAX Py ACHMMTOTHYeCKHe 3aBHCHMOCTH U=U(r) H 
p=p(r) umeror wa ocnopannu (15) u (31) Aaa yabTpapedaTuBuctcKoro rasa 
BHI 


v 2—k (2—k)|k 
yN __ Mo es __ Uo (22. (32) 
NG, c p 
oTKyjla 
ai R|(k— 1 \X(R—1)|(R—2 
at (ert ie aN Pea (= i ae Be, pric: A (ert \ (k—1)|(kR—2) (33) 
On loa tus nC. iin) ese 2 \imoo ; 


Jina O6bryHOro rasa 3aBHCHMOCTb JIA [aBJeHHA HUMeeT BHI 
h]2 


Hans (2 ae ne (34)) 


Po rN 2kA 


IIpupeyem Temepb HCIeHHbI mpHMep Wiad cepHyecKoro [BHXKeHHA| 
yalbTpapesatuBuctcKoro rasa (V = 2). IIpumem k=%/3, Tora MpHAeM KF 
y paBHeHHAM 

p= 1/30C?; po'ls —-A= 1/300'lsc?; 


w = */s90c? = 4A0-~"; Wy = 4/309 .c? = 4A0>"s; (35) 
Vo Wr\? YR, Oe gue iar _ 3V3 mo, 
iat ae en We eer 
MUg MU, UV v \'ls —'ls MUg Wh 
f= =e [( ) —1| ee = (37) 
a (1—a?/c?) C Uo Uo wt V 1— 02/w? 
2 
2 : w 
(+) = a ne a (38) | 
Pmin/ 3 V 3 Ae es atje?) 3 V3 | 


Cc 


e ae | 


SamMeTHM, 4TO 72, 3aBHCHT JIHIUb OT MpOUSBeeHHA MMV), T. €. OT OMHOH 


BevIMUHHbI. JleTawbHoe W3y4eHHe KPpHBOH 7 =F (a) NOKa3sbiBaeT, YTO [.BHXKeHHE 
JleHCTBUTeJIbHO ONpesesIeHO B MHTeEPBaJe min CF <_ co. Kaxjomy 3HaueHHlo F 
COOTBETCTBYIOT Ba 3HaveHHA a (HU W); OOsbIWee COOTBETCTBYeT PacxOALIeMyCc# 
MOTOKY, MeHbIlwee —cXOJAUleMycA (pH STOM HY2XHO 3aMCHHTb @ Ha —@ 4H | 
m Ha —m). PopMasibHO WMeeTCA elle pellleHve, OMpeslesieHHoe B HHTepBase 
O<r<ioo, HO IPH 9TOM BCIOyY — a >C, YTO HEBO3MOXKHO. 

AHaJIOrHuHble pe3yJIbTATbI HMeIOT MeCTO HW [WIA OOMero culydaa. 

BpisicHuM Tellepb, UeEMy paBHa BeJIMGNHA W, WA YJIbTpapeJIATHBUCTCKOFO 
rasa. OueBuyHo, 4TO 


k k 
Wy = REo= py Poy = RO = Go x (39) 


MOCKOJIbKY Po = (Rk — 1)poc?. IIpu stom, Tak Kak pv = RT = “oT, TO 
0 


To = Rr Poly = pr (k— 1) c*, (40) 


Pe Yo — “MOCK YJIAPHbIM Bec» yacTH rasa; R—ra30Baa nocTosHHad; Ry— — 
YHHBepCcaIbHad TrasoBad MocTosHHad. B csryuae k = */, umeem 


Wy = */3 Ey = Apy¥y = */3¢’, (41) 
oTkyjla 
2 


Poo= y la aR, Poy = I. (42) 


CraTucTuka yJIbTpapeJATHBUCTCKOrO ((pOTOHHOrO) Ta3a MpHBOJMT K TepMo- 
J[MHAMHYeCKHM COOTHOLIEHHAM (?) 


Col 9 = 4Ey = 4c*, T0059 = 40005; _ . Co, = 020s (43) 
NOSTOMY Poo = */12 Co, To = 7/30? = 1/3 909C? HM put: = vk, (44) 


B 3aksoyeHHe OTMCTHUM, UTO lipeevIbHbIM Tlepexoy,’ B OCHOBHbIX yYpaBHeHH- 
AX IIPHBOJMT K H3SBeECTHbIM COOTHOLWICHHAM ra30BOH JIMHaMHKH. 


Ilocrymuaio 
9 IX 1957 


UHTHMPOBAHHASA JIMUTEPATYPA 


mane ae CrauHwkoBuHY, Heycranopuswnecd ABHKeHHA CHVOUIHO!I cpeap, ra. 15, 
oo. a é 


a 
A. Jiangay, E. M. Jiueuruu, Crarucruyeckas cusuka, § 60, 1951. 


Horsann Akanwemunu wayr CCCP 
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PEO®HSHKA 


b. A. AHJIPEEB 


PPABHTALHMOHHbIE AHOMAJIHVH WH MOWIHOCTb 3EMHOK 
KOPbI KOHTHHEHTAJIBHbIX OBJIACTEM 


(ITpedcmaeaeno axademuxom J. B. Haauekunoim 26 IIT 1957) 


B HacTosijee BpeMaA, Oarofapa HamHuMIO B psxAye palloHoB ocTaTOuHO 
Hajle2KHbIX J[AHHbIX TPaBHMeTPHYeCKHX H CeHCMOJIOrMYeCKUX HUcceqOBaHHh, 
OKa3bIBaeTCA BO3MOXKHbIM MOCTABHTb HM YaCTHYHO PelIHTb CeYIOUMH BOMpoc: 
| cormacyeTca JIM XapakTep PerMOHaJbHbIX PpaBUTaMMOHHbIX aHOMAJIMH C Xapak- 
/TepOM IvIyOHHHOrO CTpOeHHA 3eM- 
| HOH KOPbI, YCTAHOBJICHHbIM celic- ™ 
Moorveli? Moxxo npeqnouarath, Ff | 7 7 
4TO JIX KOHTHHEHTAIbHBIX OO6JIa- 
cTeH JOJIxKHAa UMeTb MeCTO  IIpH- x8 
OJIM3UTeIbHaA MPONOPMMOHAaIbHOCTb 
) MHTCHCHBHOCTH PerHOHaJIbHBIX rpa- 60K aa 
| BHTAIMOHHbIX AHOMaJIHH WH MOLLHOCTH x 
| 3eEMHOH KODpbI. Ota MponopuMonab- \ 
HOCTb He JlOJDOKHa COXPaHATbCA MIA < 
MpHOP@XKHBIX PaHOHOB HM OKeaHOB, | ue 2 hd 

2 


| MOCKOJIbKy B lpefesax mocJeqHux 
| MeHAeTCA HE TOJIbKO MOILLHOCTH, \ 
HO HW COCTaB 3e€MHOM KOPbI, a BMeCTO 
| OM3KUX K HYJIO HIM OTpHaTeJb- 
' HbIX aHOMaIHH Byre, XapakTepHbIx 
| AIA KOHTHHEHTOB, NOABJIAIOTCA pe- or 
_THOHAJIbHBIe TMOJIOXKUTeJIbHbIe aHO- 735 
MayHu. Bo3Mo2xKHOCTb CYLLeCTBOBa- ee 
| HHA TIPHOH3HTeIbHO JIMHeEHHOH CBA- 39 | 
3H M@XKAY MOULHOCTbIO 3CMHOM KODPbI Sh 
KOHTHHE€HTOB HU  UHTCHCHBHOCTbIO 
| TpaBHTAaMOHHbIX A@HOMAaJIHMH  BbITe- 
| KaeT W3 pesmomaraeMOw OBOVJIb- ie 
HO 3HAUYHTeIbHOH pa3sHUMUbl cpelHeH  - 300 -200 -100 0 men 
' TWIOTHOCTH BellleCTBa KOPbI HM MOAKOpo- a 
'poro cos (go 0,4 r/cm*). Bmecte Pie 4 
¢ TeM, OfHaKO, 9Ta THHeHHad 3aBHcu- 
| MOCTb JOJIXKHA OCJIOKHATLCA WM Hapy- 
[WaTbCA BJIMAHHeM Ha PpaBuTallMOHHOe Mowe MIOTHOCTHOM HEOMHOPOAHOCTH CHa - 
 YeCKOH OOOJIOUKH, OOYCJIOBJICEHHOH ee BHYTPCHHHM CTPOeCHHeM, a TAKKE B HEKO- 
| TOpOli Mepe, BO3MOXKHO, H HEOLHOPOMHOCThIO COCcTaBa M CTpoeHHA Oolee rulyOOKHX 
—cnoes. Moxer BIMATS TakxKe HEMOHOe COOTBETCTBHE MoowKeHuA rpanutp! Mo- 
XOPOBHUMYa H PpaHHlsl Mex Ly CHaMYeCKOl HM CHMaTHYeCKOli OOOMOUKAMM KOpHI. 
Bce 3To xopollo mo~TBepxyaeTcA (akTHYeCKUMH JaHHbIMU, Ha OCHOBaHMH 
KOTOPHIX COCTaBJIeHa HarpaMMa (CM. PHCYHOK) 3aBMCHMOCTH MHTCHCHBHOCTH aHO- 
Manu Byre Ag oT MOUIHOCTH 3eMHOM KOpbl, OMpeeseHHOH CeHCMOJIOHYeCKH. 
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Bowee HalexKHble JaHHble MOKa3aHbl Kpy2xKKaMH, MeHee HajlexKHble — KpeCTH: 
kamu. Llucppt Ha uarpaMMe OTHOCATCA K pasJMUHbIM paHoOHaM, KOTOpbIe yKa- 
3bIBalOTCH HV2Ke. | 

1, 2. Jlpa ceficmo-rpapuTalMoHHEIx mpoduaisa Mexny 03. Banxam u Tabs 
[llanem, cocTaBleHHble 10 JanHpmm pador I’. A. Pam6ypuesa u yp. (*). Comocras- 
jleHbI 3HayeHua Ag u rtyOMHbI 20 noBepxHoctu Moxoposuynya, OnpeeJieHHble 
metoyjom C3, mo KOHIIaM MW B CpeqHuX TOUKaX O6onX Mmpoduuen. 

3. Patton Kopxuno (Sanaquaa Cu6upb). Mcnomp30panbl aHHble CelCMoJIO- 
rvuecKUX HCCleloBaHuli Ha BpeMa KpyuHOro B3pbIBa 1936 r. (7) B nocAeqHen 
UX MHTeplperanun, Janno E. @. Capapenckum (*). Yka3aHo cpeyHee 3HayeHH 
Ag [ia celicmuyeckoro mpodua. 

4. Paiion o. Tenpromany u Sanaquot TepmManuu. YkKa3aHbl pasJIMuHble Ba- 
PpHaHTbl MHTepMmperalun CelCMHYeCKHX JaHHbIX, NMOJYYeCHHBIX MIpH B3pbIBe H 
o. Tenpronang B 1947 r. (°,5). Cpequee 3Hauenne Ag onpeyemeHo mo rpaButa 
WHOHHOH KapTe 3anagquHon Esponpi (°). 

5. Celicmo-rpasuTalMonubili mpodunb or Wispapupanpya yo Anpn (*°). 

6. Aupnet. JiBa BapvantTa celicmuyeckoro pa3pe3a 3eMHOM Koppl (‘,""). 
Anomanua Ag ompesenena mo rpaBuTalMoHHoli Kapte Sanaquod Esponpi (°). 

7. Kanana (*%). | 

8. Creppa-Hesaga. Momocrb Koppt no TyrexGepry (°), anomanna Ag — 
no Byanapny (*). | 

9. Llentpanbupiit pation Annanay. MouHoctb Kopp mo Tyres6epry (°), 
anomasua Ag ompeyeeHa mo rpapuTalMonHol Kapte CILIA (°). | 

10. CUA: wrarst Hpro-Mopx, Tlexcumppanua, Teneccn, Mapunenn, Muu-; 
Hecota (1%). 

U3 mpuBeqeHHbIxX JaHHbIX BHIHO, YTO HYJIeBbIM 3HaYeHHAM aHoMauH Ag 
COOTBETCTBYeT MOLLHOCTh Kopbl NopayKa 30 km. Jia patioHos c OobueH MOM- 
HOCTbIO KOPbI MOBCeMeCTHO OTMeUaIOTCA OTPULATeIbHbIe aHOMaIHH Ag. CuJIbHblit 
«pa36poc» 3HaveHult Ag npv MOCTOAHHDIX WIM OIM3KUX MO BeJIMUMHe 3HadeHHAX 
MOLULHOCTH KOpPbl HM HEMOCTaTOUHOe KOJIHYECTBO JaHHbIX He MO3BOJIAIOT YBepeHHO 
CYIMTb O XapakTepe CBA3H MOLLHOCTH KOPbI H MHTeEHCHBHOCTH aHoMamHi. Moxkuxo, 
OJHakO, CUMTATb, UTO B MepBOM IPHOJIM*KeHHN 2Ta CBA3b HMeeT JIMHEHHbIM Xa 
pakTep, MpH4eM H3MeHEHHIO MOMLHOCTH KopbI Ha 10 KM CooTBeTCTBYyeT H3MeHeHHe 
BeJIMYHMHb! aHoMawHH Ag B cpesqHeM mpuMepHo Ha 100 mrut. 


JlenuurpaycKHit TropHblit WHCTHTYT Tloctynusto 
um. IT. B. Ilmexanosa 13 III 1957 


WMTHPOBAHHAA JIMTEPATYPA | 

iT. A. Pamo6ypues, H.C. Betnumaun, Usp. AH CCCP, cep. reodus., Ne 9) 
(1956), * E. A. Kopugaanunu, V3yyenne crpoenua semuoii Kopp celicmauecKHMH Me- 
togamu, M34. AH CCCP, 1939. 3 JI. Muutpon, C6opx. Bonpocsi celicmuyeckoli paspey- 
ku, WJI, 1953. *E.®. Casapenckui. I. Il. Kup noc, Snementsi ceiicmonorun 
uM ceiicMometpuv, 1955. ° J, W. de Bruyn, Geophysical Prospecting, 3, Ne 1 (1955). 
°B. Gutenberg, Geol. Soc. Am. Bull., 54, Ne4 (1943). 7B. Gutenberg, Geol. 
Soc. Am. Bull., 62,427(1951). ® B. Gutenberg, Geol. Soc. Am., Spec. Paper, 62 (1955). 
*L. Le Lio gwe, Oil and Gas J., 52) No°50 (1954), POP Reich Gi Sc mies 
O, Fértsch, Geol. Rundschau (Zs. f. allgem. Geol.), 36, 85 (1948). 31 GP. Wollard, 
Bull. Geol. Soc. Am., 54, No6 (1943). 12G P. Wollard, Trans. Am. Geophys. Un., 
32, Ne4(1951) *%L. Worzel, G Schur bet, Geol. Soc. Am., Spec. Paper, 62 (1955). 
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PEOPHSHKA 


Axanemuk B. B. WIYJIEAKHH 


-TEJWIYPHYECKHE TOKH B OKEAHE MH MATHUTHOE CK JIOHEHHE 


B 1956.r. 10. T. Peoxxos u ®. A. Ty6un, onyckas snexkrpompi c 6opta Au- 
| 3@JIb-9IEKTPOXOa «OOb», OOHapyxKuIH B MuAMlicKOM OKeaHe pesKoe BO3- 
pacTaHve MJIOTHOCTH TeJJIypH4eCKHX TOKOB Ha riyOuHax (!). B cBasu c 9THM 
3aHOBO BCTAJI BOMpOc O POJIH, KOTOPy!O MOryT UrpaTb TesWypHyecKHe TOKH B 
BOSHHKHOBCHHH H H3Me€HEHHAX MArHHWTHOrO CKOHeEHHMA (7). Oco6niii uHTepec 
NpeAcTaBAeT U3MepeHHe IMIOTHOCTH TeJJIyYpHYeCKHX TOKOB Ha pa3JIMUHbIXx 
raryOuHax B ATmaHTuyeckoM oKeaHe Mexay Adpuxoli u TOxnolit Amepuxoli, 
re paccTOAHHe MeXKUy MaTepHKaMH HaliMeuHblillee. Syecb, NO HCC eEOBaHUAM 
JI. A. Kopuesott (?), Ha KapTe IMpoTHO!i cocTaB.IA1Olleli HalpAXeHHOCTH 3eM- 
HOrO MarHUTHOPO MOVJIA, BbIDHCOBbIBAeTCA HHTepecHelilan OGAacTb B Upemetax 
| 3aMKHYyTOH M3s0mMHHH He, > 10000 y. B okeanorpado-reodusnyueckon 9Kcre- 
MMMM Ha cytHe «CexoB» B noceqHel veTBepTu 1957 r. HaM yfasOcb CAeTaThb 
U3MepeHHA H B ITOH OONIACTH, HW K CeBepy OT Hee. 

Oco6ble CBHHILOBbI€ QICKTPObI, OTJIMTbHI€ H3 OMHOTO THIVIA MW 3alMIeHHble 
OT CNOJIaCKHBaHHA MOPCKOHM BOO, OOJlaladH COOCTBCHHOH Pa3HOCTbIO MOTeH- 
WHaJlOB, KOTOPylO MOXKHO ObWIO YMeHbIUNTb JO 0,5 MB. OnM onycKauMcb c Je- 
6elOK <OIMUT» *, OHA M3 KOTOPbIX yCTaHOBJeHa Ha MosyOake, a [pyran Ha 
oTe, Ha pacctosHun 100 m ogua of zpyron. IIpopoma npwcoeMHAINCh K 9JIeK- 
TPOHHO-JIAaMMOBOMY MOTeHIIMOMeTPy TOM %Ke yCTAaHOBKH K<IMUT» JIA PerucTpa- 
IHW pasHoctelt MOTeHIMaJIOB MexK Ly QIeCKTPOaMu, KOTOPad Beach NepOM Ha 
OyMare. 

Pa3HocTb NOTeHUMaJIOB MEK LY TOUKAMU CaMOM MOBepXHOCTH MOPsA H38MepsA- 
slaCb MOCpeACTBOM OOBIUHDIX TaBalOWIMX IJIEKTPOAOB «<OMUT», YLaJleCHHbIXx 
—omuH Ha 50, a apyrou Ha 150 M oT kopMbI KopaOuIA, BO U30e%KaHHe BIMAHMA 
ero MeTasluINueckoro Kopliyca. 

CopeplleHHO HajlexKHad PerucTpaluad pasHocTeli NOTCHUHAaJIOB MEK Ty WI1eK- 
TpoaMu Oba NowyyeHa 10 XI 1957 r. Ha umpote 17° 05’ Cu gourote 31° 573. 
B mopepXHOCTHOM Coe rpawueHT JocTurad OKOO 30 MB/KM Hi Obl HalpaBwJeH 

-qI0 Mepuauany c ceBepa Ha tor. Ha riyOune 250 M pasHOocTb NOTeHUMaJIOB MeXK- 
crosHuu 100 mM apyr oT Apyra, BeJla CeOA Tak, KaK IIpeCTaBJeHO Ha KONMK pe- 
Wy 3JIeKTPOAaMH, HaXOAMBLIMMHCA B OMHOM FOPH3OHTAJIbHOM MJIOCKOCTH Ha pac- 
ruictpaun, Ha puc. 1. CyqHo, sexKaBulee B pele, IpeHMyllecTBeCHHO C Kyp- 
COBbIM yrvioM 163°, HHOra IpuBOLNIOCb B MepuAMaH. ITO BbISbIBAJIO HeKOTO- 
poe yBeIMYeHve pa3sHOCTH DOTeHIMaJIOB HW MOKasbiBalo, YTO rpaMeHT MOTeH- 
wala TYT, Tak 2Ke Kak H Ha MOBEPXHOCTH OKeaHa, HallpaBJeH C CeBepa Ha Ir. 
Bueca mompaBky Ha OcTaTOUHY!0 COOCTBeEHHY!O pa3HOCTb NOTeHUMAaJIOB MeK]LY 
3/1CKTpOaMH, MOKHO OblIO CUHTATb, 4YTO Ha rlyOuHe 250 M rpayveHT NOTeH- 
vasa BLOJb MepHuaHa paBex OKoJI0 80 MB/KM. Temmepatypa Obiia » = 14,7", 
comeHocth S = 36,0°/o0.. SHauuT, MO TaGMMLAM, 3JIEKTPOMPOBOAHOCTh Obla 
3s = 0,0437 (om-cm)~—!. I[pu usmepeHHOM 3Hay¥eHHH rpaMeHTa MOTCHIUMAJOB 
TWJIOTHOCTb TOKa Ha ralyOuHe 250 M JOJKHa Oba JOCTHraTb 3,57 -10-* a/m?. 
V sepxuuli yuacrok KpvBol Ha puc. 1, H HeMocpescTBeHHbIe HaOJiOMeHHA 

3a CTpeIKOM MOTeHUHOMeTpa MOKa3saJIH, YTO MPH OAHOBPCMCHHOM MOAHATHH 


* AnanapaTypa JA M3MepeHHA CKOpocTeH TeYeHHH 9eKTPOMATHHTHBIM MeTOJOM. 
B ucceqoBaHHOM paiione CKOpocTH TeveHHi Obl HHUTOXKUBI, MaJbl ObllH 3Ha4eHHA BepTH- 
KallbHOl COCTaBuIAIOMel 3eEMHOrO MarHHTHOFO MOJIA; MOITOMY HHAYUMpOBaHHble B BOLE da- 
pajeeBbl TOKH He HCKaKasIM MONA Te/YPHYCCKUX TOKOB. 


© JiAH, rt. 149, Ne 2 


Gy doo 


C a oe JY. 18 om 


Puc. 14 


| 
3JIEKTPOAOB pa3HOCTb moTeHia- | 


JOB M@XKY HHMH YMeHbuUlaeTcA | 
10 IpOCTOMY JIMHeMHOMY 3aKOHY. | 
[pogxomKuB mpAMyl0 JO Aya OKea- 
Ha, MOXKHO MpHOJM3HTeJIbHO SKCT- 
panoJmpoBaTb 3HaveHuA rpayu- 
eCHTa MOTeHWMaIOB Ha TayOuHaXx 
WM OUCHHTb MOpAOK BCeH CHUJIbI 
TOKa, IpOxOAAUero BOJb MepH- 
jManHa B uccseqyemoli OOnactu Ar- 
JlanTHuecKoro OKeaHa. Takax 
OpHeHTHPOBOUHAA OlleHKa MOKa- 
3bIBaeT, UTO CKBO3b «BOPOTa» LIH- 
puHot B | mM u BEIcoTOH 5000 M 
(or MOBepXHOCTH WO Ha) Mpoxo- 
IMT BLOUb MepHMaHa TOK OKOJIO 
10 a. Ilo spruncaiennam JI. A.Kop-. 
Hepoli (3), cymlecTBylollee 3Haue-— 
HMe WMpOTHOH COCTAaBJIAIOMeH Ha- | 
IIpPAXCHHOCTH TeOMAarHHTHOFO IIO- | 
JIA, a CJI@MOBAaTeJIbHO,M CYULECTBY- | 
rollee +MAarHHTHOe CKJIOHeEHHe B 
M3Y4eHHOH TOUKe OKeaHa OOecre- 
yMBaeTca TOKOM 15 a B STHX «BO- | 
porax». Hegocratoujat uacTb Ha~ 
IIPAXKeCHHOCTH MOJIA, MO BCeM IPH | 
3HaKaM, OGOecneuNBaeTCA TOKAaMH 
B uoHocdepe. EctTb ocHOBaHHA 
movlaratb, uTo OyLyuyHe uccJieqo- 
BaHHA OOHAPyKaT MPHMepHO OH- 
HaKOBy1IO JOJO OOOHX YyHOMHAHY- 
TbIX (pPAKTOPOB B CO3aHHH WIMpor- 
HOH cocTaBJIAloWeH (HM Co3q,aHun 
CKJIOHEHHSA). 

CroJib Ke HaexKHasd peructpa- 
IMA TeJJIypHuecKHX TOKOB Ha 
rulyOuHax Oblia HaMM CieJlaHa Ha 
Oopty «Cenopa» 24 XI 1957 r. Bo 
BpeMA paOoT Ha CYTOUHOH OKeaHo- 
rpaduyeckow cTaHWHH Cc koopyn- 
HaTaMH 9 = 34°02’C, } = 35° 54’3. 
Syecb deKTPONbl onycKasucb oO 
riyOunbt 700 M, rae Obit oO6napy- 
*KeH TpaueuT MOTeHWMadla OKOJIO 
150 mB/km. C yuerom Temmepary- 
pb 10,4° uw conenoctu 35,55%/o, 
OblJla OMpeseeHa IIeEKTPONpoBOL- 
HOCTb BOJbI, a 10 Heli HM rpaluen- 
TY —IJIOTHOCTh TOKa Ha ruyOnHe 
700 M; OHa OKa3alacb paBHolt 
6-10-4 a/m?. 

CHOBa BbIABHJICA JIMHeHHbIi 3a- 
KOH YBe@JIMYeHUA MJIOTHOCTH TOKa 
c ruiyOuHolH, HW 9KCTpanotanua 
Wo MuHa MOKasaJla, 4YTO MOJHbI 
TOK B OKeaHe JOJDKeH JlaTb OKOJIO 


NOJIOBHHbI TOrO 3HaveHHA, KOTOpoe, 10 Kopnepot, Obilo0 Obl ocraTouHo 
ANA CostaunA CyMecTBYIOULeH TYT WHPOTHOK cocTaBJIAIOWeli Hanps2KeHHOCTY 
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FeOMaPHUTHOTO NOs M CyWlecTByIOLero CKYIOHEHHA. Murepecuo, ro peruct- 
PallMA pa3HOCTeH NOTCHUHAJIOB Ha NOTeEHIMOMeTpe NOKasaJia, UTO B UCcsEye- 
MOH TOUKe payment HalpaBsleH Mo yrviom 115° k mMepuyuany. Sto s3Haue- 
HMe TOJbKO na 12° Menbule BEuHcHeHHoro JI. A. Kopnesoi Teoperwueckn. 

TlopasuteibHoe ABJeHHe — pesKoe yBeIM¥eHHe NOTHOCTH TeJLJY pHueCKUX 

TOKOB Ha TlyOuHax — Opivlo MOATBepx eno takxe B. V1. Jlonarnukopyim na 
PpeTbeM HCCJIeqOBaTeJIbCKOM CyHe — Ha 9KCHeAMUMOHHOM cyfHe «MnxanJ 
Jlomonocos» B ArsauTuueckom oKeane 25 XI 1957 r. na mmupote 59°06’C, jom- 
rote 16° 20’3n 26 XI 1957 r. na mupore 58°30’C, nonrore 16° 00’3. 
) OrcyrcTBHe CHCTeMaTHYeCKUX OMWIMOOK 3a CUeT KaKOrO-TO BJIMAHUA JaBenus 
BOJIbI Ha SIEKTPObI Ha rIyOMNHaXx NOATBepxATaeTca ye TEM, UTO CXOMHbIe 10 MaTe- 
pHaJly QekTpogbl, onymenuble I]. A. Bunorpagospm (4) na 1100 m B o3. Baii- 
Kal, OOHAPYXKHJIH B 3STOM MpeCHOBOAHOM 3aMKHYTOM Gacceline yMeHbIIeHHE 
IJIOTHOCTH TeJIJIYpHYeCKHX TOKOB Ha HeCKOJbKO mpolenTos. JloOaBounbili KOH- 
TpOJIb OblJI HaMH OCYU[eCTBJIeH B Jla6OpaTOpPHBIX YCJIOBMAX: COBMeCTHO C 
>. T. Kpenkeviem u Apyrumu corpyquukamu Macrutyta npu6opocrpoenusa [ugpo- 
METCJIYXKObI MbI HaOJIOJaIH NOBeJeHHe HalMX SICEKTPONOB B CTaJIbHOM WMIMH- 
Tpe, HaMOJIHeHHOM BOXOH Cc coeHOCTbIO 35°/5, MOA RaBsenne 40 arm. Huxakoro 
BO3PacTaHHA COOCTBEHHOH pa3HOCTH NOTeHWMAaIOB M@XKLY IIeKTPOAaMu He BOS- 
HHKaJIO, HaOJOJaocb Jlaxke HeKOTOpOe YyMeHbIlieHHe STO HesHauHTebHOH 
3eJIHUH HEI. 

B OyyUleM MpeJCTOHT NOCTPOHTb TOUHYIO TeOPHIO TeJIYpHYeCKUX TOKOB, 
O3pacTalollHX C ruIyOHHOH B oKeaHe. B HacTostlee BpeMsA elle paHO FOBOPUTb 
2 e€ MOCTPOeHHH, MOCKOJIbKY elle NOMBeprarwTcA MexAyHapOLHOM Wuckyccun 
SoJlee MpOCTbIe HM aBHO H3BeCTHbIe ABJICHHA B OGMACTH 3eMHOrO MarHvTHOrO 
1 3eMHOTO 9JIeKTpHuecKoro Mosel. MoxkKHO JIMLIb yTBepxaTb, YTO TeJYypH- 
qecKve TOKH B OKeaHe CBA3aHbI C KOPMYCKYJIAPHbIM U3 yyeHvem CoJlHla. 
PHUMHY HapacTaHHA HX MJIOTHOCTH C TVIyOMHOH MOXKHO NOMbITaThcsA OObAC- 
HHTb TOJIbKO CX€MATHUeECKH. 

IIpumMem Ha OCHOBaHHM HaOJOJeHHH NpocToH JIMHeHHbIM 3aKOH yBeJIMYeHMA 
IJIOTHOCTH TOKa IPH YBeNMYEHHH KOOPAMHATHI Y, OTCUNTHIBACMOH BHH3 OT NO- 
3€PXHOCTH OKeaHa, ray6uHa KoTOporo H: 

i= i, + ioy/H. (1) 
| Smecb i; WU tg OUeHb CJaOO MeHAIOTCA IPH H3MeCHeHHH X. 
| Ilycrb yjeuibHoe compoTuBseHve BOJbI paBHo p. Ecum cuuTatTb 9JleKTpHue- 
2Koe TOJle B ee TOJIM[E YHCTO MOTeHIMaJIbHbIM, TO MOXKHO 3allCaTb [IA NOTeH- 
umaa V ypaBnenne 


OV / Ox = p (i; + toy | 1) 
A, CJeJOBaTeJIbHO, 


V = 0i,x-+ oi,xy / H +const. (2) 
B TaKkoM culyuae MpHWocb Obl NpH3HaTb, YTO 
OV | Oy = oiox | H. (3) 


Ho wa ocHopannn (3) BepTHKaJIbHad COCTaBJAIOMad TpayMeHTa MoOTeHIlMaa 
worsia Obl JOCTHTaTb TpOMaJHbIX SHaYeHHH pH WpakTHyeckW HeOrpabHyeHHOM 
yBeIMYeHHH (xX JO TbICHY KUJIOMETPOB B oKeaHe). Ha camMomM jlevie TaKUX Ipo- 
MaJHbIX TpaMeHTOB NOTeHIMaa MO BepTuKaJIH B OKeaHe He CyHlecTByerT. 
3HauuT, JeHCTBUTeJIbHYIO KapTHHY ABJICHHA MOKHO OObACHUTh TOJIbKO HaJlo*Ke- 
qH€M KAaKHX-TO BUXpeBbIX TOKOB Ha [OJI€ TOKOB, oOulayjaioulee MOTeHILMaJIOM. 
AnanoruyHoe HavloxwKeHHe ouieH JaBHO H3BeCTHO B TeEXHUKe TlepeCMeCHHbIX TOKOB 
IpH BOSHHKHOBeCHHU TaK Ha3blIBaeMOro CKHH-3ctekta (°) B TOJICTbIX MPOBO]- 
4WKaX: MJIOTHOCTb TOKa pe3KO MeHAeCTCH OT OCH NPOBOJHHKa K nepndepun, 
j@ BbI3bIBat HHKaKOU paywasbHOl — cocTaBJIsIOWlel rpaquenTa noTeHMava. 
O6bIUHO CKKH-3G:pceKT OMMCHIBaIOT TIPOCTbIM HHTeErPHpOBaHieM ypaBHeHHH Maxkc- 
Bella BHYTPH MpocTpaHCcTBa, 3aHATOTO IPOBOAHHKOM. Musnuyeckand KapTuHa 
ABJICHHA XOPOINO pHCyeTCA B Bue CHCTEMbI BUXPeBbIX TOKOB @Myko, NpoHNsbl- 
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BalOLUX 3TO MpoOcTpaHCTBO; pa{aJIbHbIe COCTAaBJIAION[We BHUXPeBbIX TOKO 
B3aMMHO YHHUTORKaIoTcA (°), OCTalOTCH JIMUIb aKCHAaJIbHbIe COCTAaBJIAIOUMe 
Tlocmequve HampaBsieHb! HOO cormacHoO Cc rpaHeHTOM MOTeHWHaJIbHOrO NOVA! 
M60 MpPOTHBOMOJOKXHO eMY, B COOTBETCTBHM C YeEM MeHAeTCH MW MIOTHOCTE 
TOKa B lipeyesax %KMBOrO Ce4YeHHA MpOBOAHuKa. 

Pasymeertcs, mulanerapHblli aipiekT, OMMCbIBAaeMbIi B HacTosMlel CcTaTbe} 
Heu3MepuMo cJIoxwKHee. MoxuoO TOuJbKO Mpe_mosaraTb, YTO 3fecb runoTeTuye? 
CKHe BUXpeBble TOKH HallpaBJIeHbl MPOTHB OCHOBHbIX TeJIJIypH4YeCKHX TOKO 
61M3 TOBEPpXHOCTH BOJbl HU B TY %e CTOPOHy, KaK OCHOBHbIe TOKH, Y Ha 
okeaHa. BeptukaJIbHble COCTAaBJIAIOUIHe BHXPeBbIX TOKOB B3aHMHO YHH4TO*KA+ 
loTCA * 

Hajo mojaratb, 4TO 3apoxKeHHe BUXpeBbIX TOKOB B OKeaHe Ha (pOHe OC? 
HOBHOPO — NOTeHILMaJIbHOrO — MOJIH BbI3BaHO BpallleHHeM OCHOBHBIX JIMHHE 
TOKAa BOKPyr 3eMHOM OCH Cc UMKMMYeCKOH YacTOTOH @ = 7,3-10 ° cex +. Mmenna 
BCJI€J[CTBHe TaKOrO BpallleHHH OCHOBHbIe TOKH, ABJIAIOU[MeECA MOCTOAHHbIMH IJ 
HaGwoaTesia Ha Semsle, MpHBOAAT K NepHoqMyeCKHM KOJIeOaHHAM MarHHTHOrG 
MOJA B TOUKEe, He Bpalllarolevica BMecTe C Hallleli MlaHeTOH: 93Ta TOUKAa HeMmpe: 
PbIBHO OMeTaeTCH J[BIOKYLIMMUCH CHJIOBBIMH JIMHHAMH MarHATHOrO JMNOWJIA, C034 
jjaHHoro TOKaMH B ATvIaHTHuecKOM H THxoOM oKeaHax (*). | 

B koOwMuYeCTBEHHOM OTHOIIeHHA Taka THumoTesa mpaBonoLoona. Jleticrau} 
T@JIbHO, KPHTepHeM BJIMSHHA BUXPeBbIX TOKOB B TeEXHMKe, KaK H3BeCTHO, CJLY 


KUT GespasmepHas BerMuuHa DY po/p. Syecb D—TomuuHa clos, oxBayeHi 
HOFO QJIEKTPOM@rHUTHbIM MOJIeM, {.— MarHHTHas MPOHHWAaeMOCTb cpebl, @ — 
IMKJIMUeCKad YacToTa, p — yeJIbHOe COMpOTHBeHHe cpefbl. B Hale 3aqa4y 
YHCIOBOe 3HaveHHe w/p BECbMa MaJIO NO CpaBHeHHIO C TEXHHUCCKMMH 3aayaMi | 
3aTO sHavenue D upesBbrdaiHo BesuKO; Kpome Toro, D crouT mepeq kKopHeM! 
a w/o—TO 3HaKOM KOpHaA. Cue{OBaTeJIbHO, BepOATHOe 3HayeHHe KPHTepHs 
He HCKJIIOUAeT BOSMOXKHOCTH 3AMCTHOM POJIM BUXPeBbIX TOKOB, XOTA, MOHATHO, ell 
He J[OKa3bIBaeT UX CYLeECTBOBAaHUA. 

Cefigac Ha ovepeyqu — THaTesIbHOe W3MepeHue MarHHTHOrO CKJIOHeHHA Hi 
qe oKeaHoB. B oco6eHHOcTH 9TO OTHOCUTCA K TOMy paliony ATmaHTHuecKoOr* 
OKeaHa, O KOTOPOM ToBOpHOCb B Hayasle HaCTOAMeH CTAaTbH. 

3a 2KMBOe COJeHCTBHe MOCTAHOBKe OMbITOB Ha 9KCMeAMUMOHHOM OKeaHorpa: 
(buyeckom cyHe «Ceqop» mpnuolly Onarogapnoctb I]. C. Murpodanosy 
B. H. Hosmronouosy. | 


Tlocrymusto 
15 I 1958 


HWMTHPOBAHHASA JIMTEPATYPA 


130. T. Pax xKkos, JAH, 118, Ne 4, 787 (1957)... 2 B. B. Wywenzunu wee 

76, Ne 1 (1951). 3 JI. A. Kop uesa, Tp. Mopck. rugpodus. unctr., 7, 32 (1956); JAH! 

AVL Ne, (OS) (OHS). = 10, AN Bunor pagzos, JAH, 113, Ne 6, 1255 (1957); 

6 JI. P. Heitma H, Il. Jl. Kanaurapos, Teopetuueckue OCHOBbI 9/IEKTpOTeXHHKH, 3, M. 
1954, crp. 244, 6 usnuecknii cuopaph, 4, M., 1938, crp. 894. 
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Hornagn Akayemun nayr CCCP 
1958. Tom 119, Ne 2 


BHO®HSHKA 


A. A, HEM®AX uw H. H. POTT 


MCCJIEMOBAHHE T1YTEH PEAJIN3ALWK PAJMAL[MOHHbIX 
NOBPEXKHEHHM B PAHHEM PA3BHTHH PbIB 


(ITpedcmaeaexo akademuxom H. H. Illmaabeaysenom 7 XII 1957) 


OGly4eHHe MOJIOBbIX KJeETOK HW OMOLOTBOpenHoro Aiwa y am@uOuli u pid 
MPHBOHT K OCTAHOBKe pa3BUTHA He PaHbllle, YeM Ha CTaMMAX M03qHelt ONacry- 
Jbl — paHHel ractpybt (',"). Bead COBOKYNMHOCTbh HMeIOULMXCA JaHHbIX MO3BO- 
JAeT CBAZATb 3TO ABJICHHe C TeM, YTO Ha CTaMHAX HaYadsla TacTpysAWuM Mpouc- 
XOTMT «“BKJIIOUeHHe> TeHeETHYECKOTO aliiapata KJleTOUHBIX AZep. Jlo stoi craquu 
XO pasBHTHH OOecneyHBaeTCA, M0-BHAHMOMY, BCel cTpyKTypol sliteKser- 
KU, OpraHvsalluA KOTOPOH onpeeAeTCA elle B OBOreHese. JLeceKTb! WIM Janke 
OTCYTCTBHe Aflep, BbISBaHHbIe JOMHHAHTHOH JleTaJIbHOCTbIO, HexKH3HECTIOCOG- 
HBIM CO¥eTaHHeM TaMerT (°), MHKPypruvecKuM BMelaTebcTBom (*) nsH elicT- 
BHeM pafuaunn (1,*) Wo cTaqun mo3qHeli ONlacTyJIbI BHELIHe MaJIO NPOABJAIOTCA, 
Tak 4TO Mpolleccbl MeTaOOJIH3Ma B 3apOblle H XOX ApoOeuuA MoryT ocyulect- 
BJIATbCA MOUTH WH COBC€M HOPMAaJIbHO. 

OnJIoqOTBOpeHHbie Alita pbliO — Bbiona (Misgurnus fossilis) u cepproru 
(Acipenser stellatus) o61yuasucbh Zo30% B 10000r Ha mocaeqoBaTesbubIx CTa- 
MAX pa3sBHTHA OT OMJIOAOTBOPeHUA WO cepeMHbI racTpyaunn. B mpesBapu- 
TeJIbHBIX IKCHEPHMeHTAaX OBIIO yYCTaHOBJIeHO, YTO pH WO3ax BbILe 3000 r 3aKo- 
HOMePHble H3MeCHCHHA PaHOUYBCTBHTEJIbHOCTH, CBA3AHHbIe C AJePHbIM WHKJIOM 
qeseHuh 2po6menua (°,°), CoBepiiieHHO He HMeIoT MecTa. Bpicokas fo3a 06- 
JIYYeHHA Oblla, CJIeOBaTeJIbHO, BbIOpaHa NOTOMY, YTO OHA MO3BONANA NONYYMTb 
OMHOSHAUHY!O HW OJHOBPeMeHHYIO peaKIHIO y BCeX B3apOJblllel, CBASAaHHY!O 
TOJIbKO CO CTaqHeH pa3BUTHA. 

Kputepvem JlelcTBuaA palMalluu Obl BbiIOpaH MpOMexKyTOK BpeMeHH MexKLy 
MOMEHTOM OOJ1YYeHHA MH MOMCHTOM OCTAHOBKH pa3BHTHA, BbIpaxKeHHbIM B Yacax 
WIM B CTaHAX HOPMaJIbHOTO OHTOreHesa. C oOnpeesIeHHbIMH OFOBOpKaMH 3TO 
BpeMA MOxXeT ObITb Ha3BaHO JIaTeHTHbIM TlepHOOM. Temnepatypa OblJla B Kax- 
JIOM onbiTe MOcTOAHHOM Hu paBHoH 21—22° ana o6oux BUAOB plo. Crawuu pas- 
BHTHA CeBpiorM upHBosAtca no Jersad u Duns6ypr (*); craquu pasBHTHA BHIOHa 
MIpHMeHUTeJHO K IeJIAM HaCTOAMero HCCeOBaHuA MIpHBeeHb! Ha pue. |. 
| O6yyenHe 3apomplielt BbIOHa (puc. 2A) Ha pa3MUHbIX CTaquAX ApoOJe- 
HUA BOTS Jo cr. VII—VIII (6—7 uac.) npuBogsuT kK ocTaHOBKe pa3BHTHA Ha 
no3ineli 6nactyse (cr. X—XI, 9—10 yac.). Tak Kak MOMeHT OOJy4eHHA OT 
cr. I no cr. VII Bce Oomee oTOMBUraeTCA OT HavaJia Pa3sBHTHA, a MOMeHT OC- 
TaHOBKH pasBHTHs OCTaeTCA MOCTOAHHBIM, JIaTeCHTHBIM MepHo BCe Bpe- 
MA YyMeHbillaeTcaA, MocTHrad MMHHMyMa — 3,5 uaca (BepxHuH npaBbiH yroul 
puc. 2A). OduyueHne na culeqyioulux craquax (IX—X) mosBoJaeT 3apoppillly 
«MPOCKOYHTb» TacTpysAWHIO — OCTaHOBKa pasBHTUA HM CMepTb HacTyMawoT 3Ha- 
uutebuo no3xKe. JlaTeHTHbIli MepHoy mp 3TOM yBesMunBaeTcA.TakuM OOpasoM, 
MO3KHO OTMETHTb OCOObIM MO OTHOIMeHHIO K WeHCTBHIO pajMalluH MOMeHT pa3- 
BUTHA — cTaluio pannelt Onacrymp (VII—VIII), koropax dbopmaJIbHO xapak- 
TepH3yeTCH HaHMeHbIUMM JIaTeHTHBIM TNepHOjoM. 

Takne 2Ke 3aKOHOMepHOCcTH OOHapyxkuBaloTcs y ceppioru (puc. 25). Ocra- 
HOBKa paSBUTHA paHee OOJYYCHHHIX 3apOfpllel 3ecb MPOMCXOAHT Ha CTalHy 
pannel racrpysbt (ct. XIII), a mepenomuon crafuev, aHasOrM4uHoH CT. Nall 
VIII y Bbiona, y cespioru oKaspiBaercs cr. XII. Munumasbubit JaTeHTHbli 


mepHok TakxKe paBeH 3,5 yuacaM. 


} 
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Jia MOHHMaHHA CYULHOCTH HaGJIOJaeMblX 3aKOHOMepHOCTelt OblIM uccJe 
JOBaHbI CHHXPOHHOCTb poOJleHHA, MHTOTHYeCKadA aKTHBHOCTb B HOPMaJIbHO 
pa3BHTHM y BbIOHa *  CeBPIOrH, a TaKKe H3MCHEHHE MHTOTHYCCKOM AKTHBHOCTH 

y CeBpIorW mocJie AeHCcTBH 


paqualun. | 
CHHXPOHHOCTbh levleHHli 
poOeHus 6s1acTOMepo 


BbIOHa OOHAPYy2KHBalacb Ml 
TlepHOAM4eCKUM H3MeHeHH AM 
paHOUyBCTBHTeJIbHOCTH, CO- 
OTBeTCTBYIOLHM ()a3aM MUTO- 
Tuyeckoro Wuksa (°). Kpu- 
Bad H3MCHEHHA BbIxKHBaeMO? 
CTH B 3aBHCHMOCTH OT MO- 
Menta oOyyeHHsA (03 

500 r) coorBeTcTByeT rev | 
HHIO paJMOUYBCTBHTeJIbHO- 
cru (puc. 3,/). Oru u3smeHe- 
HUA BbIABJIAIOTCA JO TeN 
Cm. X Cm. XM mop, moka eleHHA HuLyT 


Puc. 1. Craqum HopMaabHoro pa3BuTua Bbiona. Cr. II— CHES DOHHO. 98 OoJIbIIH HCTBA 

iuac. 40 MHH., 2Ba Oacromepa, cT.V—4 yac. 30 mux., no- Ovlacromepos. Jo cr. VII 

3HAad Mopyaa, ct. VII—6 uac., panuaa Omactyna, cr. VIII 3ursarooOpasHbll xa 

X—9 uac., no3quasa Onactyna, ct. XITI—12 uac., panuaa pakrep KpuBOl ykKa3bIBae 

peepee Ha CHHXPOHHOCTb JleeHul 

npoOenusa. Tlocuie sTUX CTA: 

MH XO KPHBOH pe3KO H3MeCHACTCA, H Pe3HCTEHTHOCTbh 3apOJblla OCTaeTCA H 
TLOCTOAHHOM OTHOCHT@JIbHO BbICOKOM YpoOBHe. 

Analu3 XapakTepa KpHBOH Mo3BOJIAeT MpeknouaraTb, YTO Mbl MMeeM Jew 
He C MOCTeMeHHO BO3paCcTaloleH ACHHXPOHHOCTbIO pa3BHTHA OTJCJIbHbIX HKp}i 
HOK HIM OJlacTOMepOB BHYTPH KaxKJOH HKPHHKM, a C OTHOCHTeIbHO pe3Ki 
YBeJIHYCHHEM BPeCMeHH HHTepda3bl y OOJbIIMHCTBa Aflep, T. €. YMCHbIUeHHe) 
Tema Jlesenua. Llvromornueckue uccieloBaHHA MOATBeplusIM STY MHTepmpe 
Taio NOJYYeHHOH KpHBOH. 

Murotnyeckui kooppulHeHT B STOT MepHO pasBHTHA onpeyeiAcA UI) 
BbIYHCICHHeM YCpeMHEHHOFO KOJIMUeCTBA JeAWLHXCA KIETOK Y MHOFHX HKPHHO! 
(BbIOH), WIM, OoJIee COXHO H Ooee TOUHO, NYTeM OlpeeeHHaA BpeMeHH re 
u3 cba3 JeleHuaA (ceBprora). | 

Ha puc. 3 mpuBeyenbl KpHBble H3MeCHEHHA MHTOTHYeCKOrO KosdbH iy aa 
B MpoOlecce HOpMaJIbHOrO pa3BUTHs Y BbIOHa u CeBploru. PeskKoe maweHve MUTO 
THUeCKOH AKTHBHOCTH MpOHCXOAUT MpHOJIM3UTebHO Ha TeX Ke CTaMAX, KOPJai 
oOsyYeHHble B 9TOT MOMEHT HKPHHKH MOrHOalor yepes HAaMMeHbUINI aTeHTHBIE 
nepuox (ct. VII—VIII — Bpion u cr. XII — ceppwra). 

Murotuyeckat aKTHBHOCTb y MKPMHOK CeBpiorv, OO/YYeHHbIX Jo 93TOra 
TlepeJIOMHOrO MOMEHTAa, He H3MeCHACTCA B Pe3yJbTaTe OOMY4eHMA, TOUNO CJeLys 
3a KPMBOH HOpMaJIbHOrO H3MCHCHHA MUTOTHYeCKOrO Koaddultuenta. Ho o6ny- 
“eHHe MoCJIe STOFO MepHOa BbISbIBAeT Pe3KOe MaeHHe MHTOTHYeCKOH aKTHB- 
HOCTH, KOTOpas Yepes Ba Yaca MOCTHTaeT HYJA, Tepes HeECKOJIbKO YaCOB BHOBb 
BOCCTAHABJIMBAeTCA NO 3HaYeHHM KOHTPOJIA, a 3aTeM MOMHMMaeTCA BbIIe HOp- 
MbI (ABJIeHHe TunepKomnencallun). B pesyabrate pa3siMuua MUTOTHUeCKO!I 
aKTHBHOCTH Mexly paHHelt HM Cpefuel OnacTysol mocwe O61y4eHHA ele Sovtee 
ycyryOuIAroTCA. | 

Takum oOpasom, cr. VII—VIII y Bbiona u XII y cespwru npeyctaBasior 
CyMeCTBeHHbIM HHTepec AIX MOHMMAaHUS 3aKOHOMepHoctelt camoro pasBurThsl, 


* i | 
Matepuaabt 10 H3MeHeHMIO MUTOTHYCCKO! AKTUBHOCTA B PaHHeM pasBATHH y BbIOHA ObWIni 


J1106e3HO MIpesocrapaenst B. H. Beasesoit, Koropoit ABTOPbI BbIPAaxKaloT UCKPeHHIOW Gvlarofap- 
HOCTD. 
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_Helicrputeibuo, B KOHIe ApoOseHHa, HO AO craqun no3sqHel Oulacrysbl — pan: 
Hel racrpyJIbl, OOHapy2KHBaeTCA HEKOTOPbI CYMLECTBEHHbIMI MepesIOMHbIti MOMCHT 
/B pa3BHTHH, KOTOpbIM XapakTepusyerca: 1) HapylleHHeM CHHXpOHHOCTH; 2) pes- 
| KUM Ila JJeHHeM MHTOTHYeCKOM AKTHBHOCTH; 3) BOSHHKHOBEHHEM paJHOUYBCTBUTEIb- 


ya 
Ta 
8 
R 0 
ah 
tae is 
: — i 
H stesS X 4 
WT --- S 
ws =a Si 
pond SS=S5it--- Tw vam Ie MM 
A Ce BTSs aa ake iegoe soe Cmaduu pasbumus 
= 
eg 4 aeted 
Cad ed 2 ys MPS Wc, Ms he = 
<1 per ( aee eaTark POLSE NE ON, EET RE EDS 
x7 = eee ee a ae 
Momenin 5 1 18 20 25 3 yae. 
onsogo- 
Mmb0penun 
Yae 
aN 
Ss 10 
14 N 8 
Vv Ss 5 
8s 
cil S 
Sy S 4 
z S 2 
BM s 
SS xT = Py 
<% J WVMAXNM MA’ AM 
6 a, aD 4m” al 
“25 Cmagud pastumun 
Sy AI" 
Se 
XI 
Xi 
XI* 
XIV 
Momeni F 10 16: a 25 4a, 
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Puc. 2. IlpoqomKuTenbHocTb pa3BUTHA Mocwe eiicTBMA PeHTTeHOBCKUX Myuell B 3aBucHMocTH 

OT cTajMM OOJIyY4eHHA B paHHeM pa3sBUTHH y Bbiona (A) wu cespioru (5). Kawyaa cTpetka pe3yub- 

TaT OMHOTO OMbITa, Hayao CTpeIKH — MOMeCHT OOJIYYeHHA, KOHEI CTpesKH — OCTaHOBKa pa3BH- 

THA; WYHKTUpHaA cTpeska (Ha puc. A) — MposoMKHTebHOCTh KH3HH 3apo/blllla BbioHa Tocwe 

OcTaHOBKH pa3BuTHA. B mpaBom BepxHeM yruly — rpaPHKM H3MeHCHHA JaTeHTHOYO MepHojla B 3a- 
*, BACHMOCTH OT CTaqHH, Ha KOTOpOH mpou3BeseHo OOnyueHHe 


HOCTH B OTHOWCHHH 3aep2KKH KJICTOUHBIX JeJleHHi (Ha CMeHY HeYYBCTBHTEJIbHOCTH 
K JeliCTBHIO paqualluu MpHXxOLMT XapaKTepHad H [JIA BSpOCOrO OpranHu3mMa Bpe- 
MCHHAA OCTAHOBKa KJICTOUHBIX JeeHHi C MOG/eLYIOUMM BOCCTaHOBJIeHHeM (°*), 
MoxkHOo mpesnouaraTb, YTO C HapyUWIeHHeM CHHXPOHHOCTH AeeHuA CoBnaaeT 
HayaJlO CHHTe3a Ae3OKCHPHOOHYKJeHHOBOM KUCJIOTHI, KaK 9TO NOKa3aHO WA 
mopcKoro exa (°). 
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OHUM H3 BO3MOXKHbIX OObACHEHHH NOJYYeHHbIX Pe3YJIbTATOB ABMAETCA MPEA-; 
ToJIOKeHHe, UTO HMCHHO KJIeTOUHbIe JeJIeHHA ABJIAIOTCA IPpOMe?2KYTOUHBIM S3BCHOM! 
MexKy MopaxKeHveM KJIeTOUHBIX sep BO BpeMaA OOJyYeHHA HW MPOABJICHHeM HX 
(pyHKUMOHAJIbHOH HeMOJIHOMeHHOCTH B Hadadle racTpy/AWMH. JleHcTBUTeJIb HO, , 
eC 3apompilt oOmyYeH Mo cTaquM cpelueli Osacryvtbl (CT. VII — BBIOHgy 
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3 
3 
g 
S y 
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0366 Geton 
a4 ceGpr0e2a 


TH We 1 OE All AM 


Puce. 3. U3menenue MHTOTHYeCKOH AKTHBHOCTH CHHXPOHHOCTH ApoOJleHHA B HOPMaJIbHOM pa3BH- 

THM Y BbioHa H CeBploru. / — H3MeHeHHe paHOUYBCTBHTebHOCTH Y BbIOHA, Hal KPHBOM— YHCIO 

6nacToMepoB; 2 — MMTOTHYNeCKaA AKTHBHOCTb y BbIOHa; 3 — MMTOTHYeCKAA AKTHBHOCTb y CeB- 

pioru, 4 — MuTOTHYeCKaA AKTHBHOCTL y CeBplorHn Mocse o6sryueHus: J u JJ — mMomentbl OOs1yye 
Hux (2,5 u 9,5 ac. CoOOoTBeETCTBeEHHO) 


cr. XI] — cepprora) KJleTounble JeseHuA, CJlelyroulve 3a OO/yYeHHeM, «peaJu- 
3YIOT> XPOMOCOMHDbIe NOBpexKCHUA, Tellas ITH Apa HeECNOCOOHBIMH K KOHTPOJIIO 
pa3BHuTHs. 

Ecru xe o6slyuenuve ObIIO MpoHsBeseHO Mocse cTaluH cpelHeH OsacTyJIBl, 
KJleTOUHbIe LeJIeHHA, H Oe3 TOFO OTHOCHTEJIbHO peKHe, B STO BPeMA COBepLieH- 
HO MOLaBJAIOTCA pauallue Ha ONpesleienHoe BpemA. B pe3ybTaTe 9TOrO O6- 
JIyYYeHHble BLICOKONH AO30H KJeTKU NOAXOLAT K HavaJly TaCTpyJIAWHH, He MpOHAA | 
yepe3 mpolecc AesleHuaA uM OJlaroqapsx 39TOMY COXpaHHB Te (pyHKIMOHaJIbHbIe 
CBOHCTBa, KOTOpble HeOOXOJMMbI XOTH Obl JIA OCYLeCTBJIGEHHA TacTpyJIAWHN. 
Sapoyplll, COCTOAMIMH U3 TaKUX KJeTOK, OCYIULeCTBJIAeT Mpolecchl racTpy JAW 
WM Jlaxke HaYnHaeT HEKOTOPHle aJIbHeWMe MpOlecchl pasBuTHuA. 

TlonyyeHnbie JaHHble MOXKHO Tak%Ke OObACHUTh, CCH MpeAMOJIOXRKUTb, YTO 
AMpO cBoeH JIeATeMbHOCThIO HA PaHHMX 9Tamax oOGecneyHBaeT pa3sBHTHe 0 
ONpeeJIeHHbIX Oosee MO3QHUX cTaqHh. Beicokme JO3bl payuallun mpeKkpaliaior 
eTO J€ATENbHOCTh HW pasBUTHe TMOCIe OOMYYeHHA MOXKET MpOMOMKATbCA JIMUIb 
yO TOH cTaqMM, KOTOpaH yee Oblsia OGecneyeHa (pyHKIHeli Apa K MOMeHTY 


oOsyyeHHa. BosmorvkHOcTb; TakOM MHTepmperaluu ucceqyerca B HAacTOsULee 
BpeMsA 


VMucrutyT mMopdouioruu 2KMBOTHEIX Iloerynuso 
Axazemuu HayK CCCP 6° XT 1957 


UuctuTytT Ovosoruueckon dusky 
Axajlemuu HayK CCCP 


UMTHUPOBAHHAS JIMTEPATYPA 


+R. Rugh, J. Cell, Comp. Physiol., 48, suppl., 1, 39 (1954). 2 Fr. Sanides, 
Biol. Zbl., 75, 149 (1956). 3 J. A. Moore, Adv. Genetics, 7, 139 (95S) eet Rev Bar iloreise 
E. U. Green, T. G. King, J. Exp. Zool., 116, 455 (1951). 5 W. Luther, Strahlen- 
therapie, 62 (1938). °® A. A. Helitax, JAH, 109, Ne 5 (1956). 7T. A. Dera agp 
a “ [Tuu3 PS te Gea OceTPOBLIX ppi6, M3n. AH CCCP, 1956. & J. G. 
Uarlsson, Rad. Biol., 1, par : ITA gre] Hep s ; ‘ 
Ne 4547 (1986). p ( ) g 1, H. Persson, Nature, 178 
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Horaagn Akanemun nayx CCCP 
1958. Tom 119, Ne 2 


BHOPH3SHKA 


E. H. COKYPOBA 


BOSHHKHOBEHHE NO BJINAHHEM PEHTTEHOBCKHX JIY4GEM 
HACJIEACTBEHHO H3MEHEHHDbIX ®OPM JIPO)K)KEBbIX 
OPFAHH3MOB, OBPA3YIOWIMX NOBbINIEHHOE KOJIAYECTBO 

| SPPOCTEPHHA 


(ITpedcmaeaexo akademuxom B. H. I[lanownuxoeeim 80 XII 1957) 


Ip o6syyenun WpoxkxKeBbIX OPPaHH3MOB PeHTTeHOBCKUMH JIyuaMu B Goub- 
-WHX 403aX HW NOCJeLyIOUleM KYJIbTHBUPOBaHHH HX Mp FyCTOM 3aceBe Ha MMTAa- 
-TeJIbHBIX CpeaX B HHX HaKallJIMBaeTCA 3HAYHTEIbHOe KOJIMYECTBO 9ProcTepuna. 
Kosmuectso sprocrepuua B TaKHX KyJbTypax B 2—3 pa3a Mpesblllaer coxep- 
Kae 9procrepHua B HeEOOJYYeHHIX KYyJIbTYpax (12). B cBa3H C 3THMM JaHUbl- 
MH TpeAcTaBJAJIO HHTepeC UCCJeOBaTb, BOSMOXHO JIM OJ, BIMAHHeEM M3Jy¥e- 
HHH BO3HHKHOBeCHHe HaCJIeCTBeEHHO H3MCHECHHBIX (OPM ApPOXKeEBIX OPraHnHs- 
MOB, OOpa3yIOUHX MOBbILeHHOe KOJIMUeCTBO SprocTepHHa. 

J[a paOotl Obiia H38O0paHa KyJbTypa Saccharomyces carlsbergensis Froh- 
berg, o6s1laqaiouladt HOpMaJIbHO JOBOJIbHO BbICOKHM COJepxKaHveM sprocrepHHa — 
-oKovIo 2% or cyxoro Beca B 2-CyTOUHbIX KYJIbTYpaXx Ha CYCJIO-arapOBbIX Cpesax. 

O6.lyyeHHe NpOH3BOAHJIOCb B BOJHbIX CYCIC€H3HAX Ha PEHTTEHOBCKOM yCTaHOB- 
ke B® (80 xB, 15 Ma, MoutHocTb Jospr 10000 r/mun). osbt Bapbuposawtn or 100 
fo 500 xr. O6.1yyeHHble cycneH3HM BbICeBaJINCb Ha CyCJIO-arapoBble cpebl 
-BbIPAaHBa JIMCb B TeYeHHe O—7 CyTOK. M3 OTMeJIbHbIX, OObIMHO M@JIKUX, KOJIOHHH 
[eulasIMCb OTCeBbI H B MOJIYYCHHBIX TaKHM IYTeM pacaxX OMpeseJAIOCh Cosep2xka- 
Hue 9proctepuHa. KouuyecTBo sproctepuna OMpeesAIOCb B 2-CYTOUHBIX KYJIb- 
-TYpaxX, BbIpallleHHbIX Ha CYCJIO-arapOBbIX Cpeax, KOJIOPHMeTpHYeCKHM MeTO- 
fiom (mo meto,y JIuO6epmMana — Byxapya, Bugou3smeHeHHomy H. HU. Ilpocxyps- 
-KOBBIM). Y2Ke epBble OMBbIThI C OOJIYYeHHeM J[pOXK*KEBbIX CYCNeEH3HH PCHTTEHOBCKH- 

MM Jlyyamu B Jose 100 xr, noka3asu, uro 30—40% KoJIOHHH, BbIpacTalouiHx M0- 
cJle OOJIy4eHHA, WaloT HauaJIO KyJIbTypaM C MOBbIWIeHHbIM COepxaHheM 9pro- 
crepuua. KoumuectBo 3proctepHua y OOJIbINMHCTBa TaKUX pac cocTaBJAO 130— 
150% or KouMUeCTBa 9procTepHHa B UCXOAHOK pace. Hapsfy c 9THM YaCTb BBI- 
pacTarollux MoCJie OOJIYYeHHA KOJIOHHH OKasaJlacb C NOHH2KEHHBIM COJepxkaHHeM 
aproctepuna (60—70% no cpaBHenuio c kouTpoviem). IIpu nose B 250 Kr Opisia 
BbiesIeHa KYJbTypa, cofepxaulaa 3,14% aprocrepuHa oT Cyxoro Beca, T. e. 
174% no cpaBHeHuto Cc HCXOAHOH KysbTypou (1,8% aprocrepunHa oT cyxoro 
Beca). IIpu yBeauuenuu 203 oOsyyenua Yo 500 Kr mpolenT KOJIOHNM C MOBbI- 
WICHHBIM COfep%KaHveM 92proctepHua BospactaeT. IloppilienHoe cofepxanHue 
aprocrepHHa B TaKHX KYJIbTypaX COXpaHAeTCH B TeYeCHHeE MHOFUX TMepeceBoB Hi 
He€CKOJIBKHX Me€CALe€B KYJIbTHBHPOBaHHA. 

Pacbl C NOBbILUeHHbIM COJep2xKaHHeM IProcTepHHa NOABepraJuCb MOBTOPHOMY 
OOJYYeHHIO, H H3 HUX CHOBA BbIJeJIAJIMCb paCbl C MOBbIIMeHHbIM COJep2xaHhem 
aproctepuua. M3 50 nosyuenHbIx TakuM OOpasom pafuopac 36 oOJIaqaJM MOBbI- 
IWe€HHBIM COJepxKaHHeM 3procTrepuna Ha cyxoH Bec. HanOoubiiee kosMYeCTBO 
aprocrepuua Jamu: paca Ne 12 (3,14% or cyxoro Beca), NosyyeHHasA MocwJe 00- 
JIYUeHUA HCXOLHOM pacbl PeHTTeHOBCKHMM JIyuaMH B ose 250 Kr; paca Ne 30 
(3,49% or cyxoro Beca), MomyyeHHad mocse oOnyyeHua pacbi Ne 12 joson 
500 xr; paca Ne 47 (4,00 % or cyxoro Beca), MosyuenHaAd mocJe OO/JyYeHHA pa- 
cpt Ne 30 gos0n 500 xr. 

IIpu uuresbHOM KYyJbTHBUpOBaHHH Ges MOBTOpHOrO OOsyYeHHA BbICOKOe 
coflepKanne a3procrepHua B pafMopacax, OfHaKO, MNOCTeMeHHO CHH2KaeTCA 
(ra6n. 1). Dro yKa3bIBaeT Ha TO, YTO HaCJIeACTBeHHOe 3akpellJieHHe STOO MpH- 
3HaKa He ABJIAeCTCA MOCTATOUHO CTOHKUM. 
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BosHHKHOBeHHe pac [porxkxKeli C MOBbIIMeHHbIM COMep2KaHHeM IprocrepHH 
BO3MOXKHO HM MPH OOsyyeHHH YuJbTpapHoseTOBLIMH JIy4aMu. B waliux ombiTax) 
Bbiesleno WBe pach! Saccharomyces carls 
Ta6nuna 1 bergensis Frohberg c guerrero cojep-; 
C  pammpacay me ManneM mS procrepi na | Mote Oost 
Soncharimyee canlehersencisbronbens yJIbTpa:puOJIeTOBLIMH ny¥aMu OT OakTepH- 
BOSHHKAIOWX NO BIIMAHKeM peHTreHoB- ILMJHOH Jammbl (03a 2,31 +10" apr/cm”): pa- 
cKOro OOJIYYeCHHA IPH JJIMTEJIbHOMKYJIbBTH- eg No 34, cojep2kallaA 3, 15% 9proctTepuHa 
BHpOBaHHH ee NOBTOpHOTO OO/lyueHHA or cyxoro Beca, H paca Ne 35, colep»Kaulaa 
bint i is 2,58% sprocrepuHa OT Cyxoro Beca. 
SacslyxKMBaeT BHHMAHHA BOMpoc O 3a- 


ee epreer pet enon ere eet gare ant pow sprocrepuna mpu Jyy¥eBom 
= = MOpaxKeHHH [poxk2KeBblx KJleTOK. B cBAa3Hi 
29 5 C 9THM HaMH ObIJIM MpOBeXeHbI OMBbITHI NO 
Pen DK ANSI) 3,14 
Gil eos 1,80 12.26 mpoBepke paqvopesHcTeHTHOCTH pac Sac- 
9 XII ; "1349/8, 24 charomyces carlsbergensis Frohberg c: 
9 II 1956 |2,02 |2, 66/3, 18 TIOBBILMCHHbIM COJepxKaHHeM SprocrepHuHa.. 
ae is ao aN ViSpeo ieee! ea oo OOuyueHHe Apo KEBEIX KJIeTOK IPOH3BO- 
D5 Ey 4.35 /4.9913.1412.40] JMJIOCb B BOJHBIX CYCNeH3HAX Ha peHTre-; 
26 IX 2/05 | |2,63| {2,64 HoscKo# ycranosKe PYTI-1 (200 xs, 15 ma,| 


MOULHOCTh O3bI 920 r/muH). OnbiTbI mMOoKa-, 
3aJIH, UTO CYMLeCTBEHHOPO pa3JIMYNA B payHOpe3HCTeEHTHOCTH pac LpormRk xe ,comep- 
*KalUX MOBbILeCHHOe KOJIMYeCTBO SprocTrepHHa B_ KJIeTKaX, MO CpaBHeHHIO C) 
HCXOJHBIM WITaMMOM, M10-BHJMMOMYy, He HMeeTcH. CyMMapHble pe3yJIbTaTbl Tpex | 
ONbITOB 10 IpoBepKe payuopesucreutuoctu pac Saccharomyces carlsbergensis; 
Frohberg npupeyeup! B Tab. 2. U3 raOnnup BuL- 
HO, UTO TOJIbKO pH Jose B 100 xr Kak OyyTO Obl 
UMeeTCA HEKOTOPOE MOBbIeHHe PaHOPeSHCTeHTHO- — Bi yxuBaemoctb pagnopac Ni 30 
CTH Y pac ApoxwkweH C YBeJIMYCHHbIM COJIepwaHHeM  u Ne 47 Saccharomyces carls- 
aprocrepuHa. Hy2KHo OTMeTHTb, OfHAaKO, ITO MaH-  bergensis Frohberg npx ob1y 
Hble OMbITbI, CTpOrO TOBOpA, He BMONHe peliaior CHAM PeHTPCHOBCKHMH Jy 4aMM 
BONPOC 0 BOSMOXKHOH 3allMTHOL pow aprocrepuna, » Peet Ta A eceree ae 

’ HHO C BbIaKAHBAeCMOCTbIO HCXOJ- 
NOCKOJIBKY PaMOMYTAHTHI,NOJIYYCHHbIe B Pe3YJIbTa- Hot pachl (B % OT KOHTposa) 
Te NOBTOPHBIX OOJIyYeHHH OOJIbIIMMH JO3aMH, O4e- _. 
BHLHO,He MOLYT ObITb BHOJIHE MOJIHOWCHHBIMH B (pH- — Josa pent-| Hexon- 
3HOJIOFHYeCKOM OTHOWICHHM, M OSTOMY, HeCMOTPA  "Syacwne | oP 
Ha MOBbIWIeHHOe COJepxKanhe B HHX 9procTepuna, 


MOryT OKa3aTbCA OoJlee paqHOUYBCTBHTEJIbHbIMH, Koutpomb}| 4100 | 100 | 100 


Ta6Onauuna 2 


SS 


Paca 
Ne 47 


Paca 
Ne 30 


4YeM HCXOJHbIe COpME!. 1000 AT} 50) 74 
B _ 5000 38 45 46 
pesyJIbTaTe IpOBeeHHbIX HCCJIeELOBaHHit MbI 10000 6417.0 | om 
MOXeM CPOPMYJIMpOBaTb CJekyioulue  BbIBOIBI: 20000 5'9| 4.3.1 Soa 
1. Ilyrem o6OnyueHua pox xKeBbIxX OpraHH3MoB 60000 | 0,22]0,37} 0,50 | 
cyOJleTaJIbHbIMH JO3aMH PeHTTeHOBCKHX Jyyeli u 100000. | 0,0038/0,023] 0,02 


MocJeLyIoulero OTOOPa MOXHO NOJYYUTS KYJIbTY pbI 
MpOxw*KeH C HaCJIeACTBEHHO 3aKPeIJICHHBIM MOBBIMeCHHbIM COepxXaHHeM 2pro- 
crepHHa. 2. HacseyerBenHoe 3akpelJienue 3TOrO MpH3Haka He ABUJAeTCA 
AOCTATOYHO MPOUHBIM M MPH AIMTeJbHOM KYJIbTHBUpOBaHuH Ges NoOBTOpHOrO 
oOulyueHnsA Coep2Kanne 9procrepnna B TaKUX KYJIbTY Pax MOCTeMeHHO CHM2KaeTCA. | 
3. Payuopacbl A pork Keli C MOBBILUCHHBIM COfep2KaHveM SprocrepHHa He OTMMUAIOT- | 
CH CYILeCTBEHHO M10 CBOE PaHOUYBCTBUTEJIbHOCTH OT HCXOHBIX (OPM, XOTA HaMeK 
Ha BO3MOXKHYIO 3allHTHYIO POJb 9procrepHHa IIpH JIyYeBOM NOpaxKeHnu HMeerTcsA. 
Tloub3ytocb culy4aem BbIPasHTb Oosbuty1o ONlarosapuocth mpod. M. H. Meii- | 


CeJI0 3a IeHHbI€ YKa3aHHA HM COBeETHI IPH BbIMOJIHeHHM STO paOoTHl. 
MucrutyT mukpo6uosorun Tlocrynuso 
Axkajylemuu Hayk CCCP 28 XII 1957 
: UMTMUPOBAHHASA JIATEPATYPA 
P. JI. Paabwosa, Coopx. Ceccna AH CCCP no MHPHOMY HCIIOJIb3OBaHHIO ATOMHO! 
sHeprun, 1—5 ution 1955 r., Mag. AH CCCP, 1955. 2? P. 7. Panbuosa,M. H. Met- 
cenb, Jl. A. Cenusepctosa, JAH, 98, Ne 6, 1013 (1954). 
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 TaJJIMA HW CeJIeHa, B3ATbIX B BeECOBbIX OTHOLICHHAX, 


Hornayge Akagemun nayr CCCP 
1958. Tom 119, Ne 2 


TEXHHYECKAA ®H3HKA 


r. A. AXYHJOB u Lr. B. ABJLYJIJIAEB 


HSYY4EHHE JMSOY3HH KOMIIOHEHTOB B TI,Se METOJOM 
MEYEHbIX ATOMOB 


(IIpedcmaeaexo axademuxom A. P. Hoge 24 X 1957) 


@nsuyeckhe CBOHCTBa MOJYNPOBOAHHKOBBIX COeMMHeHHH CHbHO 3aBHCAT 
OT MaJleHillero HapyWIeHHA CTeEXHOMeTPHY4eECKOFO COOTHOWICHHA, OCO6eHHO Ha 
NOBePXHOCTH NOJIYNpOBOAHHKOB. B noJlyMpOBOAHUKOBbIX mpHOopax, B YacTHOCTH 
CeJICHOBBIX BbINIPAMHTeAX, MOJYMNPOBOLHHK MOCTOAHHO HaXOJMTCA B KOHTAKTe C 
MeTaJJIOM, BCJIeMCTBHe Yero OOpa3syeTCA XuMHYeCKOe CoequHeHHe. TOMMHHA U 
cusu4eckne CBOHCTBa STOFO COeEMMHEHHA ONPeMeJIAIOT XApakTepuCTUKy MpHOopa. 
B TavIJIMeBbIX CeJICHOBbIX BbIMPAMHTeIAX TaJJIMH HaxXOJMTCH B KOHTAKTe C Ce- 
JIGHOM, H, MO-BHAHMOMY, OOpa3yeTCA TOHKHH CJlOH nodympoBozuuka TI1,Se. 
Ilo sutrepatypHbim auupiM (1), T1l,Se o6nanaet 
AbIPOUHbIM MC€XaHH3MOM TOKa, BeJIMYHHOH 3JIeKTpO- 
MpOBOAHOCTH OKOJIO 10 om! cm + u MeTaJJIM4YeCKHM 
XOJJOM TeMIlepaTYPHOH 3aBHCHMOCTH MPpOBOAMMOCTH. 

B cBa3H C HCCJIelOBaHHeM (u3H4eCKHX Mmpo- 
IleCCOB TaJIJIM€BbIX C@JICEHOBHIX BLINPAMHTeJeH Mpel- 
CTaBJIAJIO MHTepec u3y4eHHe Audppy3nu oTseJb- 
HbIX KOMIMOHEHTOB B NMOJympoBoyqHHKke T1,Se B 
3aBHCHMOCTH OT TeMIepaTyPpbl. 

O6pa3ubl Obl NMOJyYeHbI MWyTeM ciwaBJIeHHA 


COOTBETCTBYIONLUX CTexuOMeTpHH T1,Sec TOUHOCTHIO Se Tl se 


2-104r.CuHTe3 npou3sBosuJica B BakyyMe 10°? mm -0 

pT. cT. mpH Temmepatype 450° B Teyenue 6 yac. eh aa a 23 
M3 nostyyenHoro Opycka T1,Se u3roToBJIeHO He- 

CKOJIbKO IMJIMHApHKOB JMaMeTpOM puMepHo 6 MM Puc. 4 


u AmuHoH 12 mm, KoTopble c OOeHX CTOpOH UWJnH- 

cbopaiucb Ha HaKfauHol Oymare. Ha ofuHy TOplopy!lo CTOpOHy 93THX Un- 
JMHAPHKOB 3QJIEKTPOJIMTHYeCKHM IYTCM HaHOCHJIMCb paqWOaKTHBHBIe M30TOMDI 
T1*°4 u Se7>, Tudbbysvonnbli oTKUr MpOH3BOAMJICA B OTKaYaHHOH MW OTMAaAH- 
HOli ammyKe mpH Temnepatypax 150—300° B revenue 15—5S0 uac. Ilocae or- 
*%KHTa TO MeTOLY CHATHA TOHKUX CJloeB Ha pafuomerpe Tuna 5-2 onpexena- 
NOCb UMCJIO HMNYJIbCOB MpoLudpyHAMpOBaBuIMx BellecTB. 

Kos@punuert qudpbysuu D onpeyenasca us cbopmysp I(x, t) = cei4h!, 
rie J— 4ucJIO UMMYJIbCOB B MHHYTY; X — rlyOuHa MpOHHKHOBeHUA H t— BpemMsl 
gudbysuu,c — nocrosHHad. M3 tanrenca yruia HakJIoHa Ha rpaduke, nocTpoen- 
HOM B KoopAMuatax In J — x?, onpezetauocb D mpv u3BecTHom f. 

V3 temnepatypHbix 3aBucumocteli Koappuunenta Aupysun D qua Wupy- 
3uuM TaluINaA u cesileHa B Tl,Se (puc. 1) OblmM nOomyueHbI ypaBHeHHA: 

Dy + T1,se= 1,17-10- 3e-9 UF? em®cek—1; Doe + T1,Se =2,25-10-5e—958/kT cv?ceKk—!, 
T. e. aa Aucdpysuu Tl u Se B T1,Se sHeprua axTuBattuu AF u Konctanta Dy 


paBHbI CooTBeTcTBeHHO 0,61 98; 1,16-10°°cm? cek 1 n 0,58 9B; D D5. 102m eceKee, 


Iloctynuao 
Vucrutyt tbu3uku H MaTeMaTHKH 
Axayemuu Hayk A3ep6CCP 6 IX 1957 


IIMTHPOBAHHAA JIMTEPATYPA 


1B. T. Konomueu, H. A. Topwuosa, KT®, 25, B. 6, 984 (1955). 
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Jlokxnayo AkawleMunH Hayk GCGGP. 
1958. Tom 119, Ne 2 


TEXHHYECKAA PH3HKA 


A. WH. BATKHH, T. NM. MJIOTHHKOBA u Lf. A. KOKOPHH 


M3Y4UEHHE CTPYKTYPbI KH ®AZOBOTO COCTABA TIOKPbITHA 
MPH rOPAYEM JIYSKEHHM DKECTH 


(ITpedcmaeaeno axademuxom H. II. Bapdunotm 8 VIII 1957) 


C Tex Mop Kak TOJMMHY NOKpbITHA Ha 2%ecTH HavasM CHHKaTS C 1O—15 wp 


no 2—3p, BOMpocbl KayecTBa OJIOBAHHOTO CJIOA CTaJH MpHoOperaTb UWCKJIOUH- 
TeJIbHO Cepbe3sHoe 3HateHHe. B BalaTbixX- TpHAWaTbIX Tofax Halllero Beka 
BO3HHK JO TOFO BPeMeHH HeBeOMbIi NMOpOK OewlOH %ecTH, KOTOPbI Obl Ha- 
3BaH «IATHHCTHIM» JIM «ILBeTHCTHIM» y3opom (mottle pattern): cKBO3b TOHKHH 
OJIOBAHHbIM MOKPOB MpOCMaTPHBaJIMCb Y30Pbl B BHJle MapaJJeJIbHbIX TOHKHX 
M3BUJIMCTHIX JIMHMH. 3a npollemiwiee c TeX NOP BpeMA OblJIH MpOBeeHbI MHOTO- 
YHCJICHHbIe’ HCCJIeEOBaHHA JIA BbIACHEHHA MpHYHH BOSHHKHOBeHHA STOFO MOpo- 
Kaul teo) 

Koma wu CaHOopu (*) HalluiM cnocoO CHATHA OJIOBa, OOHAKUB y3opuaTblli 
uPy3svouHbi cso (MocOH), OTJMuaIONIMHcA OT OJIOBa WH *ReJesa Wpy- 
ruM (basoBbim cocraBom. Pa6orpt Tacddca (*) u Pomura (*) npuBeM K BbIBOLY 
O TOM, UTO MpOMeX*KYTOUHHIN CON, TREPALIM H XpyNKHH TO CBOHM MeXaHHueCKHM 
CBOHCTBaM, COCTOHT H3 KPHCTaJJIOB HHTepMeTaJIMYecKOrO CoesqMHeHHA FeSn,. 
OyHakoO HH B STHX paOoTax, HH B Apyrux paOotax (*°) He yZaBaJiocb ompeyle- 
JIMTb IPOHCXO*KeHHe H pasJIHYNe B COCTABe TeX TEMHbIX H CBeTJIbIX YUaCTKOB, 
KOTOPble, 3AKOHOMePHO TepemexKasicb, OOpasyioT mpuyyAMBple y3oppr. Mecute- 
JOBaHHA, MpOBeeHHble B ITOH OOsacTu (’,%), He MpHBesIM K KakuM-sJM6O Onpe- 
JesI@HHbIM BbIBOLaM. Tak»Ke He MOJIyUMJIM JocTaTOUHO MOJIHOTO 3aBeplieHHA 
UCCJIeOBaHHA MO ONpeeJIeHHiO CTPyKTYypbl H (asoBoro cocTaBa Audpy3snounore 
clon Ha *%KecTu (9,2). 

B neppol crayMu HalliMx UCCJIeqOBaHHH ObII U3y4YeH PHCyHOK OsCIOA Ge- 
Jou 2kecTH. C STO Wesbio MpoBesenHo Obe3s/yAXUBAHHe pALa OOPasilOB MpOMbIILI- 
JI@HHOH JIMCTOBOH H JIeHTOUHOK *%ecTu. Ha y3ope noCIOA JMCTOBOM 2KeCTH BOJI- 
HHCTbIe YUaCTKH OYeHb HSBUJIMCTHI MH OOpasyloT MeperMObl, re pacnoslaraiwr4ca 
CBeTJIbIe HJIM TeMHbIe OKpyrsble mATHa. IIpu OowbuIoM yBetuueHHU (1500 x ) 
(puc. la) moq MukKpocKonoM OeJible yuacTKH MOACIOA MpOCMaTpHBalOTCA Kak 
KpylHble MpOfOJroBaTble KPHCTaJWJbI, MJIOTHO YJIOX%KeHHbIe Ha MOBepXHOCTH 
CTaJIbHOH OCHOBbI. OGpalllaer Ha CeOA BHUMAaHHe oONpeseJenHbI MOpAOK, B 
KOTOPOM YJIOXeHbI KPHCTAaJJIbI B Mpeledwax Kaxkoro 3epHa depputa. pu trom 
*Ke YBeIMYCHHH TeMHOTO Mout (puc. 16) yqanocb OOHapy2KUTb OTJeJbHbIe PPyMibl 
YJIOXKEHHEIX B OMpeeJeHHOM NOpAAKe OY€Hb MEJIKUX KPHCTAaJJIOB Ha OOLeM 
(bone TyCTO BbICaXKeHHBIX TOUeK, MpeCTaBIAIOMMX, OYeBHAHO, WeHTpbl KpH- 
CTaJJIM3alMH WIM 3a4aTKH KpuCcTaJO0B. Besbie yuacrTKH, BCJIeCTBHe MJIOTHOT 
ykJlaqKH KDPHCTaJJOB,— MaJIONOpHCTbIe, a TeMHbIe — MHOTOMOpHCTHIe. 


Pune. 1. Cperapiii (a) a Temuprit (6) yaacrku nogenos. 1500 


Puc. 2. Crpyktypa nogemox mocae NOBTOpHOrO JyKeHHA TpOMbILWIeHHOl! x#KecTH. 1500 
Puc. 3. ApropaquorpamMa Mogcos. 3X 


Puce. 4. OekTponorpaMnpl MOACIOA MPOMbILMIeHHOM xkecTH. Kpuctanmuueckas pelerKa TeTpa- 
POHAJIbHOH CHCTeMbI. @ — MOBePXHOCTHIH cou, c/a=0,55; 6 — ocnopuas macca, c/a=0,82 
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Puc. 4 _ Puc. 2 


Puc. 4 


AH, Tt. 119, Ne 2, Butkun, TnoTnunkopa, Koxopue 


{ 


Kak nokasauu pa6orpt A.M. Burkuna (4), rakyio pasamunyto crenenb cnmour- 
HOCTH (MOPHCTOCTH) TeMHBIX MH CBeTJIbIX NOJeli MOACIOA MOXKHO OObACHUTD 
HepaBHOMePHbIM BOSeHCTBHeM (pJlKOCa Ha 2%KeCTb H3-3a Pa3JIMUHOLi KOHIeH- 
Tpaluu O0Ba B OTACNbHBIX yUaCTKaX KUMALLero cbl~oca — pacrBopa. 

[Ip nopropHbix norpyxXeHuaAx OOpa3sOB MpOMbILVIeHHOl 2*eCTH B 2KULKOe 
OJIOBO Kak CBeTVJIble, TAK H TeEMHbI€e yUaCTKH MOACIOA yromuawrcsa u MomcuOT 
CTAHOBHTCA MOUTH OAHOTOHHbIM. IIpu mpocmorpe mo MHUKPOCKONOM CnelnaJbHO 
H3POTOBJIeHHOrO IIIMda Takoro NOACOA CTPyKTYpa MOCO“ Kak WIA TeM- 
HBIX, Tak H JIA CBeTJIBIX YUACTKOB OKasaJlacCb OAMHAKOBOH (cM. puc. 2), 4TO 
TOBOpHT 06 OJMHAKOBOM (pa30BOM CocTaBe 3THX YYACTKOB MOJCJON. 

Oyuako NpH KpaTKOBpeMeHHOM MpeObiBaHHu 2%KecTH BO qpslioce H OJIOBe B 
NIPOMBILWIeHHbIX arperaTaX MJIOTHOCTh yKJlaKH HM CTaquA pocTa KpHCTaJJIOB 
HHTEpMeTAaJJIMYeECKOrO COeAHHEHHA Ha CBeTJIbIX H TCMHbIX yUaCTKAX OKa3bIBaloT- 
CA pasJIMUHbIMH. CHATHIC C MOBEPXHOCTH y3o0pyaTOrO NoOsCJOA, moJyyeHHOrO 
TIpH JIyxke€HHM 2KeCTH B BaHHe C PaHOaKTHBHbIM O0BoM (Sn™3 y Sn), panno- 
rpaMMbl (puc. 3) MOKa3bIBaloT, YTO TeMHble yYaCTKH MOACIOA HMCIOT MHHUMAJIb- 
HY!0 payWOaKTHBHOCTh, T. €. MeHee HACHILLEHbI OJIOBOM: Ha PaMOrpaMMe HM COOT- 
BeTCTBYIOT CBeTJIbIe YUaCTKH KaK pe3yJbTaT Cao peakIMH MeHKH Cc 8- H 
y-ulydaMu. 

QnekTpouworpaduueckuh merog. Kak ngpecruo, 9TOT 
MeTOX lipecTaBJsdeT HaHOOJIbIIMH HHTepec MpH H3y4eHHH cbasoBoro cocTaBa 
OUeHb TOHKHX IJIeHOK, NopsKa 0,1 wu MeHee, H, CJIEHOBaTeJIbHO, JIA MOCJON- 
HOFO H3YYeHHA MOACIOA, TOJMMHHA KOTOpOrO cocTaBJseT 0,2—O0,4 uw (1?). O6es- 
JYXKeHHbIe OOpPasi{bl MPOMbILWJIeHHOH TopsAYeJyKeHOH %ecTH HM YePHOH %*KecTH, 
oOpaOoTaHHble B OJIOBOCOJepKalllux (bJiocax 6e3 NorpyxKeHuA WIM Cc MocJeLy- 
}OWIHM MOrpy2XeHHeM B XHAKOe OJIOBO ObIJIH HCCJeqOBaHbI Ha 3JeKTpOHorpade 
9M-4. O6pa6orKa oOpa3loB YepHoOr xecTH Bo cbsttoce (ZnCl,+ (2—10)% SnCl,) 
pouspoyuJach mupH t = 320° B Treyenue 1—2 cek. u B CTyY¥ae MocJeLyroUlero 
NOrpy2KeHHA B HKUAKOe OJOBO BbIepxKa OOpaslla B ONOBe cocTaBJaa 10 ceK. 

Ilocle CooTBeTCTBYIOMleH MOATOTOBKH OOpaslibl YCTaHaBJIMBaJH Ha IJIEKTPO- 
HOorpade HW CbeMKY MpOH3BOANIN 0 MeToLy oTpaxenna. IlosyueHHble 3JIeKTPO- 
HOrpaMMb! JlaBaJId KapTHHY TOJIbKO MOBePXHOCTHOrO CJIOA, pacmoJloxeHHOrO 
Ou2xKe K OJIOBAHHOMY MOKPbITHIO; MCCJIeOBaHHe CTPyKTypbl OoJlee rayOoKHx 
CJIO€B MpPOBOAHJOCb MYTeEM HaHeCe€HHA OCTPHeM HP VJIbl MeJIKHX PHCOK. 

B pe3yJIbTaTe MpoBeeHHBIX HCCeLOBaHHH Obl NOJyYeH PAX 9JIeEKTPOHOrpaMo. 
Ha puc. 4 noKa3anHbl 2 9JIeKTpOHOrpaMMbI MOBePXHOCTHOFO CJIOA H OCHOBHON 
Maccbl noyzcyion. M3 qanupix Ta6. 1 BUAHO, YTO NOACON ropsAUeJyReHOH wWecrTH 
COCTOHT MO Kpalineli Mepe u3 AByx daz. IlopepxuocTublm coH moscoa mpez- 
cTaBJIneT COOOH (ba3y C TeTparoHaJIbHOM KPHCTAaJIJIMYeCKON pellleTKOH, MO Mapa- 
MeTpaM OJIM3KOH pelleTKe 8-OJI0Ba, YTO MOSBOJIAET NpeANOIOXHKUTb B WaHHOM CJly- 
yae HaJIMuHe TBepworo pacTBopa x*KeJle3sa B $-olOBe. OueBHAHO STOT CIO m0 
OTHOWICHHIO KO BCeH MaCCe NOACIOA OTHOCHTEJIbHO HeESHaYHTeJeH, TaK KaK IPH 
OTPaxKeHHHM 3ZJICEKTPOHHbIX JlyueH OT OOpasila C HaHeCeHHbIMH PHCKaMUM Audpak- 
I[MOHHaA KapTHHa MOBePXHOCTHOFO CJIOA OTCYTCTBYeT. 

OcHoBHasc Macca NOsCJIOA mpelcTaBsAeT CoOoK CoequHeHHe FeSne, KpucraJ- 
Jim3yrouleeca B TeTparoHaJibuow cucteme. J[upakWMonHax KapTHHa, NoJlyyeH- 
Had C MOBeEPXHOCTH %*ecTH, OOpa6oTanHo Bo doce B TeyeHHe 1—2 cek. 63 
MmocwieLyloulero MOrpysKeHHA B BaHHY C OJIOBOM, MOKa3bIBaeT, YTO B 9TOM CJlyuae 
HalileHa TOJIbKO Ofna cha3a — FeSne. Caelyer OTMeTHTb, YTO IJleHKa MOACJIOA 
Ha XKeCTH MOPpy2KeHHOH TOJIbKO Bo (pJN0C , MOUTH HE3aMeTHA, HO O\HakO BCe OOpas- 
Ubl Jas udpakuMouHy!o KapTHHY, COOTBeTCTBYIOULyIO CoesMHeHMIO FeSny. 
IIpu nocsiexytouem norpyxkeHun oOpaOoranHoi Bo diioce »%ecTH B BaHHy C 
XKHIKUM OJIOBOM CcocTaB (a3 NOACJIOA CTaHOBHTCA TaKHM Ke, KaK HM AA Mpo- 
MBILUJIeCHHOH OewloH wecTH TropAyero JyxKenuA. 

Tpanunn Auddy3uun ososa. [ocuequaa cratuaA uccseqopa- 
HMM OpiJia MOCBALeHa OMpeleeHHIO Tpann Audpy3suu OJOBa B *Kedleso 3a 
ipeweamu mepexoguoro cox. Ana BplaBJeHHA CcaMoro cbakta Judpy3nn B 
*Kele30 3a PpaHUllbl MepexOAHOro CJIOA Obi MOCTaBJeHbI TAKME OMBITHI. Ha 
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CTaJIbHbIe MIOCKHe OOpaslbl IIeEKTPOJIMTMYeCKH BbICAKHBAIH CJOM pauoak- | 
THBHOrO OvloBa (S143 4 Sn}**) romuHHOIO ~1y, mocJe Yero OOpasitbl, MOMeLLeH- | 
Hbl€ B 3aMaAHHble aMMyJIbl, MO BAKYYMOM NOBeprvin HarpeBy NIpu TemMepatype | 
250° B reyenue 48 uac. Bo Bpems Harpe- 


6nuna 1 
eee Ba OOpaslloB WJIo oOOpasoBaHnHe NOscJo‘. 


Hapamerpsi xpHc- Tlocuie oxslaxKeHHA amnyJbl pa30u- 
TaJIWHYeECKO 
Haumenopanue co” M Xa- ° BaJIH, OOpa3llbl OOe3JyRKUBAIH HU JaJee 
paktep o6paCoTKu pemwetkn, A z Pp uy 


noycsoit  CHUMaJIM B  COJIAHOKHCJIOM 
| ¢ | 4% pacrsope SbCls. Tlopepxuoctb craJb- 
HOFO OOpasila MOA NOACoem mpoBepsn 


IloBepxXHOCTHBIM co 
H Ha UHTeCHCHBHOCTb M3 JIYUeHHA, IIOM€- 


TropAyeJyXeHOH  3a- 


BOJCKOH 2KeCTH Oly (Bi es Osa» TOIFETSEL oOpasell nou, CUeTUHKOM KOMITIJIeKCa 
[lopepxHOCTHBIM  cu0l «By. Bo Bcex CJlyuaAX CUeTUHK NOKa3saJ 
*KECTH, OOpaboTaHHoH IIPHCYTCTBHe HEOOJIbINHX KOJIMYeCTB pa- 


BO (pulioce c mocJe- 


Thi Dane NRE OU ND: JMOaKTHBHOFO OJIOBa B MOBepXHOCTHOM 
ja6opaTopHblx ycwio- cloe CTaJIbHOTO oOpasita mo moscsioem. 
BUAX 6,00)3,25| 0,54 OnekTpoHorpaduyeckHH anaJu3 MOBepx- 
IlogcnoH x%xecTH, O6pa- HOCTH MOoKa3aJl KyOuYeCcKyIO OObeMHO- 
OoTaHHOH TOJbKO BO IleHTPHPOBaHHY!0 pellleTKy C pagMbITbI- 
OFS oieeoe uae MH Ju(ppakWHOHHbIMH JIMHHAMH. ’ 
TopepxHocrubtii BuBO 7 bl. i IIpomexyTounbit 
colt 6,52|5,31] 0,81 cow Ha ropsAueJyxKeHOH 2XKecTH COCTOHT 
Puck 6,01/5,30/ 0,81 3 TeMHBIX HM CBeTJIBIX MOJel, mpelcTaB- 


To xe mpu SnClz 10% JIAIOUIMX COOOH OY H TY Ke CTPYKTyp- 
eae HY!O (ba3y, HO OTJIMUAIOWIMXCHA MJIOTHO- 


con 6,53 15,32) 0,82 
Puck 6.50/5.31| 0.82 CTbIO YKJlaKH M pasBHTHeM KpuCcTaJJIOB 
OcHoBHax Macca MoJ- FeSne. Temuble noua — MHOPOIOpHCTbI 
CJIOM SaBONCKOI 2%eC- H ABJIAIOTCA, TO-BHHMOMY, OCHOBHbIMU 
ay 6,51/5,31] 0,82 oyaramH mOpHcTocTH NOKpBbITHA. 
OcHopnany macca. nOn- 2. Ilpumenen 9JleKTponorpaduye- 
rate EAs CKHH MeTO uCCeAOBaHHA MpOoMexyTOoU- 
TIpOJly2KeHHOH B J1a60- HOrO CJIOH, C IIOMOMLIbIO KOTOPOTO YCTa- 


paTOpHbIx ycwoBHAX |6,53/5,32) 0,81 HOBJeHO HaJIM4He JBYX CTPYKTYPHbIX 

Unctoe 3-on080 5,82/3,17/ 0,54 daz mogcuiox. OlHakO eCTb OCHOBaHHe 

Coequnenue FeSn, (10 ipeqmoviaraTb HasiMunHe MH Apyrux das, 

Boxut) (™) 6,53] 5,32] 0,81  @onee OoraTbIX %KeNe30M, HO He BbIABJICH- 

HbIX B JaHHOH paOote. CHATHIe JJIEKTPO- 

HOPpaMMbI YKa3bIBalOT Ha KPHCTaJIJIMSaWMIO OCHOBHOH MaccbI Moycon (FeSne) 
B TeTParOHaJIbHOH KPUCTaJJIMYeCKOM CHCTeMe. 


[lenTpasIbHbI Hay 4HO-uccmeqoBaTebCKHIt Iloctynuso 
HHCTHTYT YepHOH MeTadypruu 5 VIII 1957 
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Jloxnxage Akaxemun nayr CCCP 
1958. Tom 119, Ni 2 


TEXHHYECKAA ®PH3HKA 


O. C. HBAHOB 


BJIMSAHHE JIETHPOBAHHS HA TEMMEPATYPDbI MOJIAMOP®HbIX 
NPEBPAWIEHHH METAJIJIOB 


(IIpedcmaeaeno axademuxom H. IT. Bapdunem 21 VI 1957) 


B mepHosuyecKol cHcTeMe HaOJOfaeTCH 3aKOHOMepHoe pacmpocTpaHenue 
XapaKTepHbIX KPHCTaJIMYeCKUX pellleToK (puc. 1). Tak, Hanpumep, nepexol- 
HbIe MeTaJIbl 3-H Ipynnbl HMelOT MJIOTHOyYMaKOBaHHYIO TeKCaFOHaJIbHYIO VJIK 
PpaHeleHTPHPOBaHHY!O KYOMYeCKYIO pellieTKH, KOTOpPbie B MeTaJJlax 4—6-H 


Ta fa Wa Wa Va Ya Wa Villa 76 6 M6 W6 Ve We We Vile 


_—_ 
Reape 


He ne 
cee eee 


ees 
Mo 


sat Te? ISGP pe NG SA OS I Si SAE One AIR i) 


uc. 1. Kpuctanuueckan ctpykKTypa 2emMeHTos: J — xy6uueckast o6beMHOLeHTpupoBaHHads, 

? — kyOuueckad rpaHelleHTPHpOBaHHad, 3 — reKCaroHabHaA MWOTHOyNaKkoBanHad, 4 — OpTo- 

yoMOnUecKaa (Ga,a—=U), 5 — TeTparonasmbHad OObeMHOMeHTPHPOBaHHaA(Pa), 6 — rekcaroHaJb- 

faa (Zn, Cd), 7 — mpoctaa pomO6osznpuyeckan (Hg), 6 —ctpyktTypa aiama3a (8 — N)-tTuna, 

) — rekcaronauibHad cTpykTypa rpaduta, /0— tetparonambuaa, c/a= 0,5456 (3-Sn), //—rTerpa- 

OHaJIbHad rpaneleHtpupopannad, c/a,=1,075 (In), 12 — pomOorqZpuyueckan, /3— rexcaro- 
HabHaa (8 — N)-Tuna (Se), 14 — xyOuueckaxA mpoctan 


‘pyull 3aMeHsAIOTCA KyOuYeCKOH OObBeMHOMeHTPHpOBaHHOH pelleTKoH. [locwex- 
ifs, B CBOIO OYepedb, B 3JIeMeHTaX 7-i uv 8-H rpynn ycTynaeT MecTO CHauaJla 
IJIOTHOYMaKOBaHHOH Tekcaronadbuon (Tc, Ru, Re, Os) , a 3arem KyOuyeckoni 
‘paHelleHTpupoBaHHoN pemerKe (Ni, Cu, Rh, Pd, Ag, Ir, Pt, Au). B merauaax, 
laXOJAMUXCA Ha pane STHX OOJacTeH, HaOJNOMaIOTCA pelieTKH OOeHX rpa- 
hoe oOslacTeli B BHe pasJIMUHbIX MOLNPNKaWMH 9THX MeTaJJOB. Tako- 

1, Hampumep, Ti, Zr, Hf, Th, Mn, Fe, a traxw%e U, Np, Pu; nocuequne aBuaa- 
OTCA, CYA MO UX IJIEKTPOHHIM (POpMyJIaM, YeM-TO CpeAHHM MexKLy anasoramu 
\c u Th. Bamsocts k Th nmposBuaserca Takxxe B Tom, uto y U, Np, Puu Th 
‘puCTaJIMueCcKad pellleTKa BbICOKOTeMMepaTyPHbIX MOAUpuKalAn ORMHaKOBA— 
‘yOuyeckad OOBeCMHOMeHTPHpoBaHHas. 

TlockoubpKy OOaCTH pa3JIMYHbIX KPHCTAaJIJIM4eCKUX PellleTOK OXBaTbIBAalOT Me- 
aJlIbl ONpeseJIeHHBIX Tpyni NepHouyecKO CHCTeMbI, TO eCTeCTBeEHHO HaJIMUHe 


Pa 


roli ui MHOl pellerKH CBA3aTb C TeM, B KakOM rpylme HaXOMMTCA aHublli 
MeTaJlJI H KaKOBO Y Hero YHCJIO 9JIEKTPOHOB Ha ATOM B HEJLOCTPOeCHHbIX 060104: 
Kax. Orpannuennoe BIMAHHE MOCJeqHero (akTOpa BbICTyMaeT B CJlyuae JaHTaHo? 
WIOB MH AaKTHHOHJOB, B KOTOpbIX KpHCTaJJIM4YeCKHe PellleTKH MaJIO MCHAIOTC 

pu oOaBlenuu 4f- u 5f-91eKrpouos. C Apyroli cropoubl, Metasabt 16 rpynmp: 
(Cu, Ag, Au) BbIcTymalor KaK MeTaJIJIbI C OOJIBIIHM YHCJIOM 3JIEKTPOHOB B He 
JOCTpOeHHOLi 9IEKTPOHHO O6oIOUKe, NOZOOHEIe MeTasiiam rpynut VIII 6. O06) 
pa3oBanve pacTBOpOB MpecraBJAeT HeKOTOPOe CMeleHHe NO MepHOAMYeCKOk 
CHCTeMe OT MeCTa HaXOXKJCHHA PaCTBOPHTeJIA B CTOPOHY MeCTa HaxO*KenH 

pacrBopenHoro. Ecaim pacTBOpHTedb ABJIAeTCA MOJIMMOpPHbIM MeTaJJIOM, TO) 
B 3aBHCHMOCTH OT TOrO, B KaKy!0 OOJIaCTb IPOHCXOAHT 3TO CMelieHHe, cTaOu- 
JM3UpyeTca Ta WJM HHaA MOMMduKaluA ero. 

Hanpumep, pacrBopenve B *KeJlese BCeX 3JIEMCHTOB, 34 HCKJIIOUCHHEM T1e- 
PeXOMHEIX, CTOAMMUX CMpaBa OT Hero B MepHOAMYeCKOH TaONMMe, Oy eT YMeHbIMATH 
CpeHee YHCIO SeKTPOHOB Ha aTOM B HeEQOCTPOeHHHIX OOO/OUKAaX H COOTBETCT- 
BOBaTb CMeULeHHIO B TY YacTb MepHOAMYecKO CHCTeMbI, Mle ycrokunBa KyOu- 
yecKad OOBEMHOMeHTPHPOBaHHad pellleTKa. ITO MpHBeeT K PaCIIMPeHHIO TeM- 
mepaTypHol oO6slacTH YyCTOHYMBOCTH &-TBepforo pacTBOpa 3a Cy¥eT CyKeHHs 
o6ulacTH -TBepworo pacrBopa. JleiicrsurebHo, Ti, V, Cr, Nb, Mo, Ta, W, U, 
Ce, Be, Al, Si, P, Sn, Sb oxasprBator omucaHHoe BbIle JelictBue. Hao6opor, 
pacrBopenne Co, Ni, Cu, Rh, Ru, Pd, Os, Ir, Pt, Au Fe sBpisoper cmenlenneé 
B OOJaCTb YyCTOHYHBOCTH MJIOTHOYNaKOBaHHOH YTpaHelleHTpHpOBaHHOH kyOH-4 
yeCKOli peleTKH, T. €. paclHpHT TeMMepaTypHbIit HHTepBas ycToliunBocTH 
y-TBeporo pacTBopa 3a CueT CYyKeHHA OOJIacTH %-TBeporo pacTBopa. | 

Ti u Zr umewr no 4 3/leKTpOHa B HEAOCTPOeHHbIX OOONOUKaX, H MeCTO 3THX 
MeTaJJIOB B TepHosuyecKol cucTeme (puc. 1) noKa3bIBaeT, YTO IpH OOpa3zoBa- 
HHH UMM TBepAbIX PaCTBOPOB 3aMelNeCHHA C SJIEMeHTaMH, OOJaalouluMH B He- 
JOCTPOeHHEIX OOONOUKAX YHCJIOM SJIeKTPOHOB Oovbule 4, LomKHa cTaOMJH3H- 
poBaTbca KyOnueckad OObeEMHOMEHTPHPOBaHHaA pelllerKka; MpH HaJMUHH ¥ 
PaCTBOPeHHBIX MeTaJWJIOB B HeMOCTPOeHHbIX OOONOUKaX MeHee 4 3JJIEKTPOHOR, 
HaoOopor, CJlelyeT OKUaTb CTAaOHNM3alMH MIOTHOYNaKOBaHHOH TeKCaroHaib- 
HOH pelleTKH. B elcTBHTeJIbHOCTH 3TO HM HaOMogaeTca: V, Cr, Mn, Fe, Ce, 
Ni, Cu, Nb, Mo, Ag, Ta, W, U pacumpsior o6nacTb ycrolunBoctTn 8-TBepAore 
pacTBopa 3a cueT CyKeHHA OOJIacTH «-(ba3bIl B ABOWHbIX cucTemax c Ti u Zr. 
O6patuoe, T. €. pacluupeHve OOJIacTH «-TBeporo pacTBopa 3a CueT CyKeHHA 
oOJlacTH y-TBeporo pacTBopa, HaOsogaeTcA B Cuctemax Tic Al, Ge, Sn u x 
cuctemax Zr c Al, In, Sn, Pb. IIpu 4 anekrponax B HemocTpoenHol OGoO0UKE 
y Jlerupyroulux dJlemeutos — C, Ge, Sn, Pb — naOmogaetca mepexon B UX 
MMarpamMax c Ti or HaJMUNA pacwIMpeHHOH OO/acTH «-TBepforo pacTBopa, 
Kora JlerHpyroulne SJIeMeHTbI OOJIaqaioT OoJIee BLICOKHM CPOACTBOM K 3JIeKTPO- 
ny (C, Ge, Sn), K nosBsIeHHIo pacluMpeHHOH OGslacTu B-TBepAoro pacTBopa, Kora 
JiePHpYIOUHe IJIEMCHTLI CTAHOBATCA OOJlee MeTaJJIMYeCKHMHM HM OOJIalaloT MeHb- 
IHM CpOJCTBOM K 3JleKTpoHy (Sn, Pb). Ilocuequue apa merasua c Zr ator, 
HaOOOpoT, PaclUMpeHHY!0 OGAacTb %-TBeEpAOro pacTBopa, ITO OOSACHACTCA MeHb:- 
IWHM CpOACTBOM kK 3JleKTpony Zr, uem Ti, Olaroyqapa uemy Sn uv Pb Bpicrynatr F 
Zt KaK OTHOCHTCJbHO OOJlee CHJIbHbIE AKIEMTOPb! 9JIeKTPOHOB. TouHO TaK 2%, 
OarowapxA BbICOKOMy cpoycTBy K dJekTpouy, N, O npu pacrBopennu B Ti u 
Zt CBASbIBAIOT HEKOTOPOe YHCJIO JIEKTPOHOB HW, TaKHM OOpa30M, MOH 2KaIOT 
YHCJIO IJIEKTPOHOB Y MeTAaJWJIMYeCCKHX ATOMOB B HEMOCTPOeHHBIX OOO/OUKAaX, 2 
CNleOBaTeIbHO, CTAOMMSHPyIOT TeKCaroHabuy!O MJIOTHOYMaKOBaHHy1 pe 
weTKy «-mMoqupukalnn Ti u Zr. Tloqo6noe elicrBue OKa3biBalOT Tak2Ke, M0-BH- 
jumMomy, Sb u Bi B Zr. 

La, Ce, C y Th, B coorBercrsun Co cka3aHHBIM BbIIe, CTaOHJIM3UpYIOT HJIOTHO: 
yiakOBaHHyl0 rpanelleHTpupoBannylo pemerky. Zr, HaoOopor, craOuJusupye' 
KyOnueckyl0 OObeMHOMeHTPHpOBaHHy!o peweTky Th noromy, uro Zr npunague 
%KUT K 4-11 Tpyrime, B TO BpeMa” Kak Th, ABAAACb B KakOli-TO Mepe aKTHHOMOM. 
cMelileH B TMepHowuyeckoli TaOJIMue B CTOpony 3-i rpynnpt. 

Ta 2Ke 3aKOHOMepHOCTb ONpaBAbIBaeTCA HB CHCTemax c U. Coorpercrsentic 
Ze 


mecTy U B nepHognueckol Ta6mue (puc. 1), rae-ro mMeaxgy Ac u Th, Tf. e. Ha 
eBoH Trpanulle OOacTH pacnpocTpaHeHHdA OObeMHOMeHTpHpOBaHHOH KyOu4e- 
“KOH pellleTKH, HW HaslMuHIO y U 6 duleKTpOHOB B HeEMOCTPOeHHONM OGosIOUKe, pac- 
TBOPpeHHe B ypaHe NepeXxOAHbIx MeTaJI0oB 4—8-H rpynn JOJRKHO BbISBaTb CMellle- 
ide pacTBopa OT MeCTa HaxomeHua U B nepHosMueckoli cucTeme B cTopony 06- 
MaCTH PaClipOCcTpaHeHHA OObeEMHOLEHTPHPOBaHHON KyOuYeCKON pellleTkKH H, CuJle- 
\OBaTeIbHO, pacliIMpenve TeMMepaTypHOH OOslacTH yCTOHYMBOCTH y-MOqM@ukKalnH 
3a CUeT COKpallleHHA OONacTH YyCTOHYMBOCTH AByX Apyrux MoOsMpuKaLUH. 
B MeHCTBHTeJIbHOCTH 3TO H HaOmomaetca: Ti, Zr, V, Nb, Cr, Mo, Au, Mn, Ni 
IOHW2KAalOT Temnepatypy f («) —>y-mepexoga. Si, KaK aklenTOp 93JIeKTPOHOB, 
OKa3bIBaeT MPOTHBOMOJOKHOe AeHCTBHE, T. eC. MOBbIWAaeT Temnepatypy B—y-Ne- 
pexoya. 

TakuM 06pa30M, MosMeyeHa OOWIad 3AKOHOMEPHOCTb BO BJIHAHHH Jlerupyto- 
IHX SJIEMCHTOB Ha NOJIMMOp@HbIe NpeBpalleHHA MHOTHX BaKHbIX MeTAJIVIOB. 
OTO BJIMAHHe ONpesesAeTCA pacnoJioKeHHem OGJlacTeH yCTOMYHBOCTH pa3JIH4- 
HbIX THNOB KPHCTaJWJIH4YeCKOH pellleTKH B NMepHOAMYeCKOH CHCTeMe H MeCTOM Ha- 
XO%KJCHHA B Heli (YHCJIOM 3JIEKTPOHOB B HeOCTpOeHHOM OGoIoUKe) NOMMMOph- 
HOrO HM JierHpytoulero MeTAaJIJIOB. 


VWucrutyT Metanyprun um. A. A. Balixospa Uocrynus0 
Axkajlemuu HayK CCCP 21 VI 1957 
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TEXHHYECKAA PH3HKA 


E. M. CABHILKHH, M. A. TbIJIKHHA u K. b. TLOBAPOBA 


JMATPAMMA PEKPHCTAJWIM3AWHH PEHHSA 
(IIpedcmasaeno axademuxom H. I]. Bapdunoim 28 XI 1957) 


Pennii ABJIMeTCA OMHUM H3 TeX PpeAKHX H MaJIO H3YYeHHbIX MeTaJIJIOB, KOTO- 
pble B MOCJle\Hee BpeMA MpHBJeKaloT K CeOe BHHMaHHe HCCJeoBaTeJiei BCex 
ctpan. Pennit oOnaqaer paOM MeXaHH4ecKUX HW (PH3H4eCKHX CBOHCTB, HHTepe-~ 
CYIOUIMX COBPpeMeHHY!IO TEXHHKY HM BbITOAHO OTJIMYAIOWAX eFO OT Apyrux MeraJI- 
JIOB. 

Penuli — TyronaBKuit Metawa (rT. m1. 3160°). On o6saqaeT BbICOKHMH Me- 
XAHHYCCKHMH CBOMCTBAMH (IPpOUHOCThIO H MJlaCTHYHOCTbIO) Kak MPH KOMHAaTHOH, 
Tak HM TIpH MOBbIMeHHOH TeMIepatype. 

XapakTepHbIMH JIA PCHUA ABJIAIOTCA: BbICOKAA H3HOCOYCTOHYMBOCTb H KOp- 
PO3HOHHAA CTOHKOCTb B PasJIMUHbIX aPPeCCHBHbIX Cpeax; IIEKTPOCONPOTHB.Je- 
HHe PeHHA BbILe IWIEKTPOCONPOTHBJeHHA BOJIb(pama. Kak STH CBOMCTBa, Tak 
H pA APyruxX onpeeAIOT WIMPOKHe MepCNeKTHBbI MPHMeHeHHA PeHHA B pa3- 
JIMUYHBIX OOJACTAX TeXHHKH. 

Kak H3BeCTHO, BeCbMa CYILeCTBEHHbIM (PaKTOPOM, BJIMAIOWLMM Ha MexXaHH- 
yeCKHe CBOHCTBAa MeTAaJVJIOB H CMJIaBOB, ABJIAeTCA BeJIMUMHA 3epHa, HW NOITOMY 
mlocTpoeHve HarpaMMbl PeKPHCTaJWIM3alHH, CBASbIBAaIOUleH BeJHYHHY 3epHa 
co cTeneHbio JledopMalluu WH TemMepaTypoH mMocJleqyioulero OTKUTAa, ABMAeTCA 
HeEOOXOJMMBbIM JJIst MeTaJIJIOB, IIPHMeHAeMBIX B BHJle H3eJIMU, NOJTYYeHHbIX My- 
TeM JedopMupoBaHHs (MpyTKH, MpoBoJioKa uv T. J.). TlouwyuenHbre MaHHble 103- 
BOJAT MOLOOpaTh ycJOBUA LespopMallul U OTAKUTAa, OOecneuMBaIOlMe ONTHMAJIb- 
Hble MexaHHyecKue CBOHCTBa U3eHH. Kpome Toro, TemnepatTypa peKpHcTaJJIn- 
3allHH OllpesesAeT HanBbICHIMe paOouHe TeMMepaTypbl MeTaJlJiIa HIM CiJlaBa 
B H3eJIHAX. 

J\MarpamMa peKpuHcTaJIMv3alHu peHuaA Ao CHxX Mop He omyOuIMKoBana. B wu- 
TepaType HMeIOTCH JaHHble JIMIUb NO peKPHCTaJJIM3alHH MeTaJJOKepamuye- 
ckoro penns (',”). [IpoBeqenupre aBropamu paOorsi (*,4) mo nosyueHHio peHus 
MeTOJOM JINTbA B AYPOBOH Meu MOKasaJIM MepCiHeKTHBHOCTb 3TOTO cocoba pH 
MpousBoAcTBe KOMMakTHOrO penns. Ilostomy OouJIbMOl HHTepec MpeAcTaBJAJO 
H3YUeHHE MpOWeccOB peKpHCTaJJIM3alHH PeHHA, NOJLYYeHHOrO OOOMMHU MeTOsaMH. 
(MeTaJIJIOKepaMHYeCKHM HU JIMTbeM). 

Hamu nocrpoenbl (MarpaMMbl peKpHCTaJWJIM3alHH PeHHA MOCe XOJOLHOIL 
eopMaluu MpoKaTKOW JIMTHIX (puc. 1) mH MeTaJOKepamuuecKHX OOpa3lloB. 

HcxoqubiM MaTepHaJioM OblJI MOpOWIOK MeTaJJIMYeCKOrO PeHHs, BOCCTAHOB- 
JI@HHOrO H3 Heppenata Kasi“. M3 sroro nopourKa ObIJIM MpHToTOBJeHbI OOpasibl 
MeTaJIJIOKepaMHYeCKHM COCOOOM: IIpeccoBaHve Mopolka B WTaOuKH CeyeHHeM 
9x 9MM, cnekaHHe H CBapKa WITaOHKOB HM MpOKOBKa UX B XOJIOAHYIO AO Wua- 
MeTpa 6—7 MM C TIpOMexKYTOUHbIMH OTAKUTaMH B BakyyMe *. Oru MerTasWwloKepa- 


* Merasiokepamuueckue IpyTKu usroToBsenbi C. WM. Unarosoii u E. WU. Tapsaosolie 
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Puc. 2. Muxpoctpyktypp pexua. JI aro peuu it (200, B nomaApu30BaHHoM cBeTe): a — 

auto; 6 — ucxoHand CTpyKTypa; JHToli oOpa3zeu, AecbopMupoBaHHbiit Ha 30% uu oTOAAeHHbIL 

Ha 1750°; 6 — gebopmauua 60%; 2 — gehopmauna 0%, om«ur 2400°; 0 — gehopmaunaa 5%, 

or«ur 2400°; e — netopmauna 30% , ormxur 2400°; o¢ — yBolHuKu Jesopmaunu. M eT a uJ J O- 

KepaMuyeckuil pexunu it (450%); s — gehopmannsa 48% , ormur 1600°; u — neopmauns 
48%, oraur 2400° 
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MUNCCKHE MPYTKH HW CJlyxHJIM OOEKTOM UCCeOBaHHA MPH W3yYeHHU peKpH- 
CTaJJIM3allHH MeTaJJOKepaMMyeckoro penHns. 

J{1A NocTpoeHuA JMarpaMMol pekpucrassnsaluu JMTOrO peHHA STH 2%e MpyT- 
KH paciaBJAJHCb B AyroBol Ney B aTMoCcdepe aprona pH aBJienun 200 mm 
pr. cr. Jia yHnuToxenuA KpynHOKpHCTaIMYeECKO! CTPyKTYpbl JIMTOFO MerTa.- 


eo 


B 
H 


° er eter tertins 
Van AW -inrarnscamneaine/Ar 
7] “OY 40 % 
Cmernene depopmaguu 
(npokamna) 


Puce. 1. J[uarpamma pekpuctrasau3aiun xoo,Ho,etopmupoBanHoro 
JIMTOrO peHusA (MpoKaTKa) 


Jia, OObIYHO NOJIyY4YaeMOH B ITHX YCJIOBHAX NWaBKH MW OXJlaxKeHHA Ha MeHOM 
mony (puc. 2a), CMTKH NoOsBepraJMcb XOJONHOH MpOKaTKe B HeCKOJIbKO Mpo- 
XOJOB C oOOulel cTeMeHbIO OOxKaTHA NopsAAKa 30—35% c mpomexyTouHbiMu 
omkuramu up 1750° B Bakyyme. B pesyabTaTe sTOH OOpaOoTKH NOJIHOCTbIO 
YHHUTORKaIAach KPYMHOKPHCTaJJMYeCKad CTpyKTypa JIMTOFO MeTaJia. OOpa3ipl 
OONalaH peKpHCTaJJIM30BaHHOH MOJMSApHyeCKOH CTpyKTypoH c Muamerpom 
sepua 40 u (puc. 26) H ABJIAIMCb UCXOJHbIM MaTepHaJIOM [JIA MpOBeeHHA BCeli 
paOorTHl. 

JlehopMallua HCXOQHbIX OOPasIlOB MPOBOAMJIaCb METOAOM XOJIOLHOU MpoKaTKH 
CO CTeMeHAMH OO*KAaTHA, paBHbIMH: 5; 7,0; 10; 20; 27,5; 30; 40; 50; 60%. 
Crenenb o6xkaTHa 60% aABJIAsIAacb MAKCHMaJIbHO JonycTumon. JLesopmu popaHuple 
oOpasiibl AtHHOH 10 MM oTKHraJIMCb B BakyyMe B uHTepBasle OT 1000 jo 2400° 
c Bbiqep2xKol | vac. uarpamMMa peKpucTaJM3alluu yYCTanaBJINBaJlaCh MeTOJaMu 
PeHTFeHOBCKOFO H MHKPOCKOMMYeCKOFO HCCJefOBaHHA HW U3MepeHHeM TBepOCTH. 
[nudpi TpaBusiMcb B KOHWeHTPHPOBaHHOH asoTHOH KucJoTe. [logcuer 3epen mpo- 
H3BOIMJICA C MOMOIbIO OOBEKT-MHKPOMeTpa Ha ToMepeyHOM ceyeHHH wWuHda 
B MecTe MepeceveHHA AHaroHnaJleH, KOTOPOe COOTBETCTBYeT Y4aCTKY MaKCHMaJIb- 
HOH JedopMallun. 

Temmeparypa Hatasia peKpucTaJM3alnu ONpefesAsacb PeHTTeHOBCKHM MeTO- 
J]OM 110 MOABJIeHHIO NepBhIX TOYeK Ha AMpakUMOHHbIX KOvIbiax. Temmepatypa 
HauasJla peKpHCTaJJIM3alMH PeHHA B 3aBHCHMOCTH OT CTereHH ero XOJIOAHOK Te- 
cbopMallHH HaHeceHa Ha AMarpaMMe yHKTHpHOu JMHueli (puc. 1). Temmepatypa 
faasla peKpHCTaJM3alMM PeHHA NOHM2KAeTCA lO Mepe YBCNMYCHHS CTETCHH 
necopmauuu or 1750° npn 5% xebopmauun no 1200° npu 40—60%. Tpu 10% 
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crapaset 1550°, 
neopmalan Temmepatypa Hawai eet scene A webiintert  8 
Te ne Ec a ees (puc. 2e). Kpome toro, 
pH HeOOsbWwHX CTeMeHAX OO- 
*KaTHA Y peHHA HaOJOMaeTcA 
oOpas0BaHve ABOU HUKOB Aedpop- 
MallHH, Tak Ke Kak WY Apyrux 
MeTaJIJIOB C PeKCarOHaJIbHOH pe- 
~ werKoli (°, °) (puc. 2 0). Orakur 
vA mo 1600° He BbI3bIBaeT 3HaUH- 
00 TeJIbHOro pocta 3epHa. HuTen- 
s CMBHbIi pocT 3epeH Y XOJIOQHO- 
JecbOpMHpOBaHHOrO peHHA Ha- 
\o) 6molaeTcA MIpH OTKUTe BBILLEe 
2000°. Tak, pa3Mep ucxofHOroO 
3epHa COXpaHseTCH paBHbIM 
50 w mpu oTxure go 1600° u 
: ; actaet 10 130py mpu 2400° 
CI as Tea oe ie DFC) anys Bepaaitor co cTe- 
LCS nmeHbio jedopmayun 30—40% 
moh Tb xXovloyHogebopmMupoBanHoro au- AMaMeTP 3CpHa H3MCHHETCA OT 
se Serra ue Caaraoe eee remnepa- 20 umpu omkure 1100° yo 33 u 
Typax (MyHKTHpoM MoKa3aHa JIMHHA Hayama PeKPH- NpH 1600°, nocruraa 60 wu TIpu 
rar is Pmt) 2400° (puc. 2, e). Ha usorep- 
Max OTKUra B MHTepBaJle TeM- 
nepatyp 1600—2400° ua6mofaioTcd MaKCHMYyMbI BeJIMUMHbI 3epeH, CooTBeT- 
CTBYIOWMe KPHTHYeCKON cTeneHH Zecsbopmanun. IIpu 1600° mMakcuMyM BeJIHUHHBI 


sepen cootsercrByet 10% necbopMalluu uC NOBbILeHHeM TeMMepaTypbl OTKUTAa 
CBHraeTCA K MeHbIUMM CTeneHAM Jle- 


cbopMaluH; OH cootBercTByet 5% Je- 


Re 
Dp 


8 


Tepdocino 


cbopMallHu Ip TeMMepatypax oTKu- is 
ra 1750—2400°. Ha puc. 2,2, 0, e dé | 
IIPHBeeHbl MHKPOCTPyKTypbl peHus 10 /o dew. 
mocJle oTKHra mpH 2400°, rme uerKo y 
BHHO MOABJIEHHe KpylHbIX 3epeHn, Ses esl [| oer 
COOTBETCTBYIONMX KPHTHYECKOM cTe- = > 4 ea f 
meu Jetbopmauuu (puc. 2, 0). U3me- S 57 deg. 
HeHHe TBepHOCTH peHHA B 3aBHCHMO- = & Fe A 0/ 
CTH OT CTemeHH JetbopMaluu uM Temne- & FG | 0 dep. 
paTypbl OTKHra MpuBeseno ua puc. 3. sy beni VAG 
Kak BaqHO, XOX KpMBLIX TBepfocru  & y ikon 
NOJIHOCTbIO TIOATBepkaeT JaHHble, 2 VE Y Pepe depp. 
S h ‘oO CD. 
MNOJIYYeHHbIe ~=peHTrenorpaduyecKuM 8 


M MeTaJJlorpaduyeckuM MeToyamn. 
TBepfocTb Ucxo_Horo § penus —30 
eQWHH 10 PoxBevmy (uIKasa C). Pe- 
HHH BeCbMa CKJIOH@H K HaKJeny, 
Haxke HeOOJbilad cTeneHb edpopma- 
IHU yKe BbISbIBAeT pe3KOe yBesnYe- 
nite TepnocTa. Tak, raepxocT» no: Puc. 4 Bemuina, sepia werannonepaws 
cle Repopmattun 5% BospactaeT JO yoij nepopmauuy (mpoKatKa) u nounevanyen 
50 equnnu. JlanbHeliiee yBesmmuenue oTacura 

cTemeHH jjebopMallHH He BbISbIBAeT 


CTOJIb 2K€ Pe3kOrO YBeJIMNeHMA TBepfocTH. Ora peHHA HHMKe Temmeparypbl 
HavaJla PeKPHCTaIJM3alMn COMPOBOARaeTcA HeKOTOPbIM MOHM2KeHHeM TBEPO- 
CTH Sa CYeT ABJICHUA BO3BpaTa (CHATHA BHYTPeHHHX HalpsxKeunuli). PesKoe 
CHMKCHHE TBEPKOCTH XOJOLHOLePOPpMHPOBaHHOTO PeHHA HauMHaeTca pH TeM- 


nepaType OT*Kura, COOTBETCTBYIOMLeH TeMlepatType HavaJla PeKPHCTaJJIH3 alu 
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LZ) 
wees 


1600 2000 L400 C 
Temnepamypa onrued 


AIA KaxKNOK cTeneHH edopmaltuv. Pa3Hua B TBepfocTu obpasioB, eop- 
MHPOBAaHHbIX C pa3JIHYHOH CTeMeHbIO OOxKaTHA, HUBeMUpyetcs pu oTxKUTe 2000° 
BCJIENCTBHE Mpolecca coOupaTeJbHOu pekpucTadusauun. [Ipu 2400° tBepzoctp 
Bcex OOpaslloB paBHa 23—25 egunny no Rc. 

IIpu ucceqoBaHHu MeTasOKepaMuyecKOro peHHA ObIIH HCNOMb3O0BaHbI KO- 
BaHble MpyTKH AHaMeTpoM 6—7 mo. IIpyrKu nogxsepramncb XOJO_HOM NpoKaTKe 
mo cTeneHeH oOxaTua 5, 10, 20, 30 n 48%. MaxcumasbHo yonycrumaa 
creneHb oOxKaTua 48%. JTepopmupoBannble oOpasiibt pasmepom 6 x6 X10 mM 
OTKHTaJIHCb Ha TemMepatypbl 1400, 1550, 1600, -2000 u 2400° B reyenne 1 aca 
B BaKkyyMe. 

Temnepatypa HauaJla peKpHCTaJmsauun MeTaJOKepamMHuecKoro peHHs 
MNOHHKaeTCA NO Mepe YBeJHYeHHA CTeneHH AecsbopMauun oT 1850° npn 5% zo 
1500° npu 48% xnepopmauun. Usmenenne BeMuMHbI 3epHa B 3aBHCMMOCTH OT 
TeMMepaTypbl OTKuTAa H CTeMeHH AeopMallHH NpescTaBJenHo Ha puc. 4. Han6oup- 
WMH pPOCT 3epeH Np OTKHTe MMeeT MECTO Ha OOpasllax, AeopMHpOBaHHBIX C 
KpHTHYeCKOH CTeneHbiIO OOxKaTHA 10%, u mpu 2400° aMametp 3epHa JocTuraeT 
37 ». Ilpw Apyrux crenenax Jedopmallun mpu Temmepatypax oTxKura Jo 2000° 
HMe€T MECTO OoJIee MOHOTOHHEIM poct 3epHa. OrxKur mpu 2400° npuBosnt kK pes- 
KOMY YBeJIMYeCHHIO WHaMeTpa 3epeH; HaMpHMep A cTeneHH Jedopmauun 30% 
mpu oTxKure 2400° 3epHo Bospactaert B 4 pasa, OCTaBadch No aOcoJHOTHOH BesH- 
4HHe BeCbMa MaJbIM. Ha puc. 23, uw mpelcTaBJIeHbl MAKPOCTPyKTYPbI MeTaJIJIO- 
KepaMH4eCKOro peHHA. CpaBHHBaA pe3yJIbTAaTbI NO HCCJeLOBaHHO peK puCcTaJJIH- 
3allHH MeTaJJIOKepaMHYeCKOrO H JIHTOFO PeHHA, MbI BHAMM, YTO MeTaJJIOKepaMu- 
YeCKHH peHHi OOJlaaeT 3HaUHTeJIbHO OoJlee MeCJIKOZeEPHHCTOM CTPYKTYpoH, 4eM 
JMTOH. OTO ABJIAeTCA IpHYMHO CABUTa KPHTHYECKO CTeMeHH JeopMalluH MeTal- 
JOKepaMHyecKOroO peHHA B CTOPOHY OoIbWIMX CTeneHeH JesopMalluu No CpaBHe- 
HHIO C JIMTHIM (’). : 

TemnepatTypa HauaJia PeKPHCTaJIM3alMN JIMTOTO peHWA HHKe, YeM TeMMe- 
paTypa HavaJla peKpHCTaJJIM3aluH MeTaJIJIOKepaMH4eCcKOrO peHHA, 4TO OOB- 
ACHACTCA KaK Pa3JIMYHOH CTeMeHbIO YHCTOTLI MaTepHaJla, TaK M HaJIMYHeM MHK- 
PONOpucTOCTH B MeTaJIJIOKepaMH4ecKOM peHHH. Kak OblsIO noKa3aHO B paooTe 
aBTopos (*,*), Ip MepemsaBKe MOpOWKa PeHHA HMeeT MECTO EO YACTHUHOE pa- 
(PHHHpOBaHHe, OCOGeHHO OT JlerKONJaBKHX MpHMecei, HanpuMep KaJIMA, Mar- 
HHA u Up. IIpumecu, a TakK2Ke MHKPOMOPb! MpeNATCTBYIOT MpOTeKaHHtO Mpolec- 
CoB udpy3uu uU TeM CaMbIM MOBbIWAaIOT TeMMepaTypy PeKPHCTaJIM3allMH Me- 
TaJlOKepamMuyeckoro peHux. Ha oCHOBaHHH NOJIYYeHHbIX JaHHbIX YCTAHOBJIeHO, 
4UTO PCHHM He HMEET CKJIOHHOCTH K pe3KOMY POCTY 3epHa JlaxKe IpH TemMepary pax 
oTkKura nopaqKka 2000—2400°. J[vametp 3epHa peHus, WepopMupoBaHHOro C 
pa3JIM4HbIMH CTeNeHAMH OO2%KAaTHA, OOJbUIMMM KPHTHYeCKON CTeNeHH, He MpeBbl- 
maet 15—20 » ama metasmoKepamuyeckoro u 100 uw aa muToro penus. Bpl- 
COKaA HaKJI€MbIBAeMOCTh PeHHA TpeOyeT MpOBeAeCHHA MPH XOJOLHON AesopmMallun 
YaCTbIX IIPOMe2KYTOUHBIX OTKHTOB. 

Kak BbITeKaeT 43 JaHHbIxX MO peKPHCTaJNM3alUH H H3MCHEHHW TBEPAOCTH pe- 
HHA, OMNTHMaJIbHBIMM TeMMepaTypaMH OT2KHTa peHuA, ePOpMHPOBaHHOrO CO 
cTeneHbio oOxKaTHA Soslee 10%, MoxKHO CUnTAaTb HHTepBa 1750—2400°. 


~ WUncrutyT Metasaypruu um. A. A. Balixoga Tloctynusio 
Axanemuu HaykK CCC) 16 XI 1957 
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M. A. TnakuuHa COopH. HccneqgopanuaA Mo *KapoOMpoyHbIM CMwaBaM, 1, H3n. AH CCCP, 
1956. 4E.M.Caspunukunit, M.A. TeraKuna, Tp. AGS EE ad oath um. A. A, 
Baiikopa AH CCCP, sz. 1, 158 (1957). °® E. M. Capuuxk aH, Bauanne Temmepatypbl Ha 
mexaHHueckHe cBolicrBa MeTajioB u cnvapos, M3y. AH CCCP, 1957. SE. M. Casu u- 
K HH MopAge sri uateds eee AC ile lave pi det C)Kuaes, TIAH, 101, Ne 5 (1955). 
Asem P. Pa y3uu, A. P. KenesuHakosa, Metamnopeqenne Hu OOpaboTKa MeTaJJIOB, 
Ne 12, 41 (1957). 
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Jlokaann Akayemun nayrk CCCP 
1958. Tom 119, Ne 2 


- SJIEKT POTEXHHKA 


B. H. TPEBEHUIUKOB 


METOJ, CHHTE3A MHOPONOJIFOCHBIX KOHTAKTHbIX CXEM 


(IIpedcmaeaeno axademuxom A. H. Koamoeopoeoim 26 X 1957) 


Anre6pauteckult MeTOA CHHTE3a MOCJIe{OBaTeJIbHO-NapaJJIeJIbHbIX KOHTAKT- 
HbIX CXeM ObIJI BHepBble pa3spadoran B. H. MWecrakospim (*). [leppaa nonpirka 
CHHT€34 MHOPOMOJIOCHBIX KOHTAKTHbIX CXeM OOlero BHA MphHalexuUT 
A.T. Jlynny (?,*), Koropbii mpelwoxKHJI MeTOX, OCHOBaHHbIM Ha HCNOJb30BaHHH 
TaK Ha3bIBaeMbIX XapaKTepHCTHYeCKHX (py HKIMH 

B nacrosulei 3amerke WpejviaraeTcA mpocroH MeTod CHHTe3a MHOTOTIOJIIOC- 
HbIX KOHTAKTHbIX CxeM OOlero Bua H, B YaCTHOCTH, MeTO, CHHTe3a MHOrOrO- 
JUOCHbIX OeCIOBTOPHbIX CX€M, KOTOPbI ABJIAeTCH OCOOCHHO MpOcTHIM*. 

A. Metro CHHTE€3a MHOTONOAWCHHX Cxem OOM ETO 
Bu a. Ilycrb wmMeercx COBOKYNHOCTb OyJleBbIX (byHKUMH OT _ MepeMeHHbIxX 
GUC: 


Aga (Gia oEste), eOlae ler eieg rears, (1) 


[Ipou3Beem CHHTe3 CXe€MbI KOHTAKTHOFO f-MOJIOCHHKa, B KOTOPOM Mex Ly 
KaxkoH napokH mosiocoB « H PB CyllecTByeT MOJIHaH KOHTaKTHaA MpOBOXHMOCTh 
Aig (a, b,..., C) (uMeeTCA B BUY ABYXCTOPOHHAA MpoBodumoctTp). Jlerko mo- 
Ka3aTb, UTO CHHT€3 BO3MO%KeH B TOM H TOJIbKO B TOM CJly4ae, eCJIM BbINOJIHA- 
IOTCA YCMOBUA 


Aug = AayAye: a, SPN A Boo Ret awe Rah (2) 


IIpenviaraembii MeTOX CHHTe3a COCTOHT B TOCJIEAOBaTeJIbHOM BbIeJIeHHH 
HaPyKHbIX (T. €. MPpHCOeCAMHEHHbIX XOTA Obl OMHHM KOHILOM K MOJHOCy) KOHTAaK- 
TOB MHOrOnOJIOCHHKa MO CnHelHaJIbHOH MeTOHKe. 

Moxet ObiTb yKa3aHO TPH BO3MO2KHBIX Cmoco6a BbI-eeHHA Hapy2KHOrO 
KOHTaKTAa: 

I. Bpiqetenne nposoubHoro KOHTaKTa m0 Cxeme puc. la, rae X— AByxno- 
JIOCHHK, COJep*aulMH KOHTaKT x, a Y — MHOFPOnOJIIOCHHK, cofep2Kau{HH 4acTb 
MHOronosOcHHKa A, ocTalolllyiocA MocJe BbIAeeHHA KOHTaKTa x. Byjem o6o- 
3HauaTb HX MOJIHbIe MPOBOAMMOCTH Yepes Xgy H Yap (a, 8 = 1,...,k',...,1; 


I]. Boiqetenve nonepeynoro KOHTakTa M0 cxeme puc. 16 (o6o3HaueHHA ana- 
JIOTHUHbI). 

III. Boiqetenve npoxouibHo-nonepewHoro KOHTaKTa 110 Cxeme puc. | 6 (o60- 
3HaYeHHA aHaJIOrHuHbl). 

JlerkO OKa3aTb CJlefyIouly1o Teopemy: 

Teopema Il. J/l6ott napy ocnoui KONMaKM NpOU360AbHOZ2O MHOZONOAIOC- 
HUKA MOICEM OblMb BoIOeACH C NOMOLI610 COHO2O U3 mpex cnocoboe 1, II uau III. 


* Pa6ora Oblia nonowena 10 V 1957 r. Ha cemuHape moO TexHHYeCKHM MpHOx%KeHHAM 
MaTeMaTHYeCKOM JIOrHKH (pykOBoNTeIb B. WM. Ulecrakos) u 5 X 1957 r. na Bcecowsnom 
COBCHIAHHH TIO TeCOPHH yCTpOHCTB peJieHtHoro AelicrBu” B Mockse. 
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B cBa3u C STHM iA Wedeli CHHTe3a MOXKHO OrpaHHuNTECA TpeMA yKa3aHHbl- 
MH CmocoOaMH BbIAeNeHHA HapyXKHbIX KOHTAKTOB. 

Ilocule BbieeHHA HeKOTOpOrO KoHTakTa x M3 MHOronomocHHKa A ocTaeTcs 
MHoronoJuocHuK A’. ByvieBbi mpoBoxumoctTu MexK Ly MosOCaMH MHOroMOsOCHUKAa 


/ 
A MOryT ObITh OMpeeJeHbI NYTeM pellieHHA HEKOTOPHIX CHCTeM ypaBHeHUli Oy - 
JIeBOH aJireOppl. 


kt 
a , 6 


Puc. 4 


1 k-l kel ag ite aie, 
jae a 


1. PaccmoTpuM cJlyyai BbIJeJeHHA MpoombHOro KoHTaKTa. V3 puc. la 
BHHO, YTO M@XKAY MOJHbBIMH MpOBOAHMOCTAMM MHOromowrocHHKOB A, X u Y 
CYIIECTBYET CBA3b 


X kre Yre = Ang; B = ll. a ) Onn nN; 8 s~ k, | ale (1) 
Yoo= Aas Oise I ne os Roa 8 
(cuuTaa, uTo k’ BxoguT B nepeyenb 1,2,...,7). Hasopem ary cucremy ypas- 


HeHHi cuctemol Nek. Beero cyujecTByeT f TaKHX CHCTeM ypaBHeHHii OyseRolt 
auireOpbl. 


Meroguka onpeyesenun BemMuvH Xpy UW You (4, B= 1,...,n; a, BR; 
%< 8) cocrouT B cylefyroulem. Mb mpocmaTpHBaem (byHKUMH Az, («, 8 = 1,... 
er. o bo—k a=) ICM B KasOn-HMOyaAS. rpynune. Ap, (p = 1... ts 


8--k, k’) umeetca oOulad nepeMenHad x BO BCeX (YHKILMAX TpylMbl H eCJIH 
OHa B Kaxkly!10 (yHKUMIO Ppyilbl BXOJHT B BAe COMHOKUTEA, TO MbI pelliaem 
cuctemy (I) Nek, noqcraBsiaa B Hee MepeMeHHYy!O Xpp- = X H ONpegenad (yHK- 
amt Yea (are lee. iis 0 Dem kia <p). 

2. Paccmotpum cujly¥al BbIjjeseHia momepeynoro Kontakta. [3 pune. 16 
BUJHO, YTO MeKy MOJHBIMA MpOBOAMMOCTAMH MHOronOOCcHHKOB A, X nu Y 
CYIUIeCTBYeT CBA3b 


Xpnit Yau = Any, Relies 
Yue t+ XnYue = Arg, Sos J, :.. ts Paak, Ik, L; 
XintY nig + Yve AiG, B= l 5. ts Boe, Mp Bae Le: (II) 


Yoo tXnYanY vet XriVavY we= Ace, % P= 1,...,0,4, BR, 1, kU ap. 


Ha30Bpem 9Ty cucTemy ypaBHeHul cucremoii Ne k — /. CymecrByer CTOMbKO 
TaKUX CHCTEM, CKOJIbKO HMeeTCA nap uuce Rk, U. 

MeroyuKka onpegesienua BemmunH Xpr UW Yag(a, B= 1,...,0,4,B&R, J; 
a <8) cocrouT B cmeqyroulem. Mpi mpocmatpupaem dbyHKuun Ag, (x, B stares. 
1; «, BSR’, 1; <8) w onpefednem, cofepxKuTcA JM B OHOH U3 HX 
OJ(MHOUHaN TepeMeHHad B BHe cylaraemoro. Ecau cofepxxutca mepeMeHHad x 
B (pyHKuMH Aps, TO Mbl Gepem cuctemy (II) Ne p—s u, mo_cTaBuB B Hee 
mepemenHyio Xps =X, MbITAeMCH paspelllHTb ee OTHOCHTebHO (YHKUME 
Vee e, 8 = 1h a 2,1, OB =e; S; h= 8), 

3. PaccmorpHM cuJlyyal BbIseJIeHHA MpOAOMbHO-MOMepeyHorO KOHTAKTa. 
V3 puc. le BagqHO, YTO Me%*KJy MOJIUbIMM MPOBOAMMOCTAMH MHOPOMOJIOCHHKOB 
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A, X u Y cyllecTByeT CBA3b 


Y ng + Xp intiyY (nga) p = Ares 
Yap +Xn (n1) Yar Y (nti) e+ Xr (n-41)¥ a(n ayY rtp=Aaps a, B= Va eureels 
a, BER, Ra <B; 


B= Lane sol banpaareies Ro 


| 


Hasopem sty cucremy ypaBHenuii cucremoi Ne k. CyuecTByeT  TaKHX | 


CHCTeM. 

Meroguka onpegesenua Xpinin HW Yap (% B= 1,...,2+1; «% BRR; 
a <8) cocrouT B cyiexyroulem. Mbi mpocmaTpuBaem cbyHKuWH Age (%, B = I1,... 
we 50, BARS a<B). Ecnu B KaKkol-HuOyyb rpynne Ang (6 = ls cea 
B=“k, k’) umeetca oOulad mepemeHHad x B HeKOTOPBIX SyHKUMAX rpynnpl, 
TO Mbl Gepem cuctemy (III) Ne &, mogcraBiaem B Hee Xp(nti) = X U 
MIBITACMCA paspeIMTb ee OTHOCHTebHO PyHKUMH Yag («, B= 1,...,2+ 1; 


a, BAR; a<B). [ma ocyulecTBieHHa cCHHTe3a CXeMbI HeOOxOANMO 
NOCJIELOBATeIbHO BbIeATb KOHTAKTbI JO TeX Mop, NOKa He OyAyT Nowy4eHbi 
eMHUYHbIe WIM HyseBble dbyHKuMH Yog (4,8 =1,.-.,9; g>n; <8) (QnA 
MHoromosirocHHka A’’’*:*’), 

B. Metoy CHHTE3aA MHOFONOMWCHHIX OeCNOBTOPHIX CXemM. 
B cBxa3u C TeM, UTO B STOM CJIy¥ae KOHTAKT KaKOFO THMa MOXKeT BCTPeyaTLes# 


TONbKO OAMH pas, B PyHKUMAX Ay, He MOryT BCTpeyaTbCA yrKe BbIeMeHHBIE 
TlepeMeHHbIe. ITO cywlecTBeHHO ympoulaeT MeToyuKy cHHTesa. JlanbHetmee 
yMpoulenve MOxKeT ObITh NOMyYeHO NYTeM HCHOMb30BaHHA CJIELYIOULeH TeEOpeMbI: 

Teopema 2. [I pu evidenenuu u3 mxozonomwcHuka A fr npodorbHelx 
u noneperHelX KOHMAKMOG KOHMAKMHbLe NpoBOOUMOCMU NOAYYLAIOLeCOCA MHOZO- 


Weed 
— 


nomochuka A" He saeucam om nopsOKa, 6 KOMOpOM 6bIOeARIOMCA rf KOH=- 
makmoe. 

CneQOBaTesIbHO, ITH F KOHTAKTOB MOXKHO BBIJeATb B JIIOOOM NopsyKe. 

MoxerT CJIyYYHTbCA, YTO Mpolecc BbIAeIeHHA KOHTAKTOB MIpH MOMbITKe CHH- 
Te3a OecNOBTOPHOH CXeMbI HM Mp HCCJIeOBaHHH BCeX BapHaHTOB BbIeJIeHHA 
MIpOAOJIbHO-TONepeYHBIX KOHTAKTOB He CMOXKeT ObITh JOBeeCH MO KOHIa. ITO 
OyeT TOBOPHTb O TOM, 4TO GecMOBTOpHad cxXeMa paCCMaTp¥BaeMoro MHOro- 
MOJHOCHHKa HeOCyLeCcTBHMa. 

B. II[pumMepbi. PaccmorpimM mpuMepbl CHHTe3a MHOFOMOJIOCHBIX H JBYX- 
MOJIOCHBIX CX€M. 

IIpumep 1. Ilycrb 3agqanpt OyneBbl yHKUMH, YAOBMeETBOpAIONNe ycul0- 
BHAM (2): Ajp>=a-+bd, Ayg = ad+ab+ac-+ bed; Ax =c+ab+ad. 

IlonbiraeMca CHHTe3HpoBaTb CXeMYy TPpeXxNOJIOCHHKa, He OrpaHwunBasch 
OecnosTopHbiMu cxemamu. IIpocmaTpuBaa PyHKUHH A,g, 3aMeuaeM, 4TO (pyHKUMA 
Ass COJep2KUT OJMHOUHY!IO MepeMeHHy!Io C B KayecTBe cylaraemoro. B cBa3H c 
9THM IbITaeMca pelwlMTb cucremy (II) Ne 2—3 mpu gonymenun Xo3 = c. 
Pemrenne MOXKET HMETb BH Vig =a + bd = Ay; Yiy= ad +:ab =‘Ajs; Yow = 
= ab a ad = Aes. 

GaMeyaa, YTO @ ABUIACTCA OMMHOUHOH MepeMeHHOM, mpuMeHsaem cucTremy 
(II) Ne 12. Pemenve (X,. =a, Yyy = bd =Apy; Yy3=ad = Ais; Y org = 
= ab = Ay. Vt. q. 3-H stan: (1) Nel; Xiw=d; Yi,z= b= A ek ee 
= Ae Yos = ab => Aps. 4-1 3Tall: (I); No De Xo9" = b; Yi = l = Ai? 
Yis=a= Als; Yoo = a= AM. 5-4 gram: (I) Ne 3; Xo =a: Yy,=1; 
Yigiz= le Yas: = 12 

Mol n0Jly4HJIM KOHCTAHTbI, COOTBETCTBYIOUIMe TpeXxMOJIOCHHKy, mMovOCbI 
KOTOPOrO 3aMKHYTHI pyr Cc ApyromM. YuuTbiwad MOpAOK BbI,eNeHHA KOHTAaK- 
TOB HM NOJNOCbI, Y KOTOPbIX OHH BbIJeJICHbI, CTPOHM cxemy puc. 2. 

IIpumep 2. PaccmorpuM mpwMep cHHTe3a KOHTaKTHOro GecnoBTopHoro 
Tpexnogrocuuka. Ilycrb 3aqanbl OyneBbl PyHKuNN Ay. = bed + abeh + ceh + 
+ fh + acde + adf + bcd}; Ay3 =h-+ ad + bcd + bdef; Ax; =f +ce+abe+ 
+ bdeh. 
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(III), 


IIpumenum cuctemy (II) Ne 1—3 npu gonyujenuu X1,= h. Pemenne (equn- 
CTBEHHOE B 3TOM CJIyyae) HMeeT BUA Yys = ad + bcd a bdef = A,5; Yi = bde + 
+ acde + adf + bedf = Ajo; Yo = f + ec + abe = Aj. Vr. n. 2-4 9tam: (I) 


fas 
5s aa ae oe 


Mf We Y 


Puce. 2 Puce. 3 Puc. 4 


Nel; X= d; Yue = be + ace + af + bef = Aj; Yys =a+be+ bef = A’; 
Yo3 = f + ec + abe = Ags. 3-it aran: (II) Ne 1—3; Xyg = a; Yyy = bc + bef = 
3 ae Yyg = be + bcf = Ans; Sty =f+ec= A ao “Ho = STAM all) ayes 
Xw=b; VYyzesetecf= Ais’ Yyg3=e++ef= Aa. Yo3 =f +ec = AY. 
5-H eran: (II) Ne 1—2; Xy=e; Xv =cf = as Yuysc= As Yos= 
ff = AS. 6-i stan: (I) (Nol; X=; Yie= f= AY> Yp,=1= A: 
Mas = f= A. 7-f stam? (1) No‘2; Xe =—fi Yio 21: Yes Sl; Vig = 1. 

Ilo BbIgesieHHBbIM KOHTAKTaM CTPOMM cXemy puc. 3. 

IIpumep 3. PaccmorpuM mpwMep CHHTe3a KOHTaKTHOrO GecnoBTopHoro 

AByxmosmocuuka. [lyctb 3afaHa OysleBa @yHkuuA A,.= abc + abfn + acemn + 
+ aefm + bcdm + bdjmn + cden + def. 
_ TIpamenum cuctremy (III) Ne 1 npa gonymenun X,3=a. Pentenve Vy. = 
ie bedm + bdfmn + cden + def = Ais; Yos= be + Ofn + cemn 4- efm + DAjy= 
= Ajs.3nax DF [x...y] osHayaeT, 4TO oT PyHkuuN F MOxKeT ObITb B3ATAa M100aA 
wacTb, B KOTOPOM He BCTpeyaloTca MepemeHHbIe x,...,Y. OcTaBaaem mpons3- 
BOJIbHBIM Yy3 = Ilyg = Ajg (C TeM, YTO BHOCMeAcTBUM ANA Yys OyayT Opatbca 
TONbKO 3HaYeHHA, YOBJeTBOpAIOWMe HepaBeHCTBaM (2)). 2-H 9Tam: momaraeM 
Vy3=Ais = dlls, pemaem cuctemy (I) Ne 1; Xiv=d; Yy. = bem+ bfmn + 
+cen+ef= Ayes Yo, = bc + bfn + cemn ye efm + DAj, [d] = Ass; (DAs [4]= 
=0); Yu3 = Ths = Ajg=m-+Ths. 3-4  artan: (I) Ne 1—8; Xis ME 
Yyo'= cen + ef = Ans; Yo = bc + bfn = Aus Yygr > n= = A= = els. 
4-4 oram: (I) Nel; Xie; Yrx=en+f= Ale; Yos = bc + dfn = Ay 
= i = = 0) 5-4 stan UI) BPX =; Vy e en plan. 
You = c+ fn = AQ; Vas = Ti = Ae? = n-+TI®). 6: stan: (II) Ne 1—3; 
Kis 7; Yr2=f = Ay; Yop =e = AQ): Yye = 0 = A® =fit?.7-f sran: 
(I) Ne 1; Xu =f, Yvo = 1 = AMPs Yoo = 0 = AQ: Varg == TY) =: Alf = cls « 
8-4 atan: (I) Ne 3; X39 =c; Yugem 1; Yor = 1; Yur = 1. 

Ilo BhIJ|eICHHEIM KOHTaKTaM CTPOMM cCxeMy PHC. 4. 

Vis mocuequero mpumepa cyieyyeT, TO CHHTeS MOET ObITb MpOUsBeyeH 
MB TOM CJIydae, Korgja 3afjaHbI He BCe PYHKUHH Agg, a HEKOTOPaA YacTb Hx. 


Tocrynusio 


ce een roc a CTBeEHHHH yHHBepCHTeT 
M. : Z 9 VII 1957 


. JIOMOHOCOBAa 


IHTHMPOBAHHAA JIATEPATYPA 


1B. H. Wlectaxkos, KT®, 11, No 6, 532 (1941), 2A. T. Jy xu, M38. AH CCGER; 
cep. matem. 16, 405 (1952), ° A. I. Tl yuu, TAH, 112, Ne! (1957). 
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Jloxxagn Akayemun Hayk CEGE 
1958. Tom 119, Ne 2 


Uaeu-Koppecnoungzent AH CCCP B. B. KOPLUAK, A. M. TLOJIAKOBA, 
A. A. CAXAPOBA, usex-Koppecnonjent AH CCCP A. JI. METPOB 
uv E. A, YEPHbIWEB 


NOJIUMEPH3AUHH WH CONOJIMMEPH3AUH A HENPENEJIBHbIX 
KPEMHHUMOPrAHHYECKHX COEAHHEHHMH. 
n-TPHAJIKHJICHJINJICT HPO JIbI 


BaxkueitiumMu (pakTopaMu, OlpejleJIAIOWWHMH CHOCOOHOCTb = 3aMeLILCHHbIX! 
3THJICHOB K MOJIMMepH3allMH, ABJIAIOTCA: IpHpoOsa, YHCJIO, B3aHMHOe pacrovio- 
2KeHHe H OObEM 3aMeCTHTeJIeH, HAXOAAULAXCA y YIJlepOAHbIX ATOMOB, CBA3AaH-} 
HbIX JIBOHHOH CBxA3bI10 ('). | 

Panee Hamu ObIJIO NOKa3aHo (*), TO TpHaJIKWJIBUHMJICHJIaHbl, HIM, KaK UX} 
MOXKHO Ha3BaTb, TpHaJIKUJICHJIMJI9THJeHbI, RsSiCH=CHe mMoryT moJIMMepH30-: 
BaTbCA MO pakHKaJIbHOMY MeXaHH3My C OOpa30BaHHeM BA3KHX IIpOAyKTOB, 
MMeIOWWNX KOSPPuIWeHT NoJHMepHsaltun 12—18. BBegenne Broporo 3aMecTH-> 
TeJIA B 9TY MOJleKyJy B 8-NOJOXKeHve MpHBOAMT K 3HaUHTeJIbHOMY CHH2KeHHIO} 
WJIM MOJHOMY MOaBJeHHIO CnocoOHOCTH K No/MMepu3alun. Tak, HalpHMep,, 
i-rpuatTusicnJIn-2-metusiaTHJIeH (CeHs)sSiCH=+=CH—CHs u_ 1,2-6ucTpHoTHJIcH-; 
JmuiatuieH (C2Hs)sSiCH =CHSi(CeHs)3 mouMMepH3yloTcA JIMUib JO WuMepos (*)., 
a |-qumMeruJnponnicuM-2-pennatTHsieH (CHs)2CsH,SiCH =CH—C,Hs snmen| 
cnocoOHocTH K moJiMMepusalnn (7). Samena rpynnbt RsSi B MoJIeKyJIe BUHMJT- | 
cuJlaHa Ha Yrpynny RsSi¢ YS MpHBo,MT kK OOpasoBaHHIO CoeMHHeHH® | 
RsSiCgHaCH=CHag, Jierko noOJIMMepH3yrtOllerocaA B CTeKJIOBHAHbIM MposyKT (*) 

Bpeqenwe MeTHJIbHOH Tpynnbl B «&-NOJIOKeHHe B ITY MOJIeKYJY MOJKHO 
BbISBaTb CHH2KEHHE CMOCOOHOCTH K MOJIMMepH3allHH, TaK KaK IIpH 39TOM CO3a- | 
IOTCA MIPOCTpaHCTBeHHble penaArcTBuA. JlelicTBUTeJIbHO, KaK YCTAHOBJIeHO HaMH 
B HACTOALLEM HCCJIeLOBaHHH, N-TPHITHJICHJIMJI-%-MeTHJCTHpo RsSiCgHsC—CHe, 

| 
CH; 
XOTA H MOJIMMepH3yeTcA MO palWKaJIbHOMY M€XaHH3MY B CTeKJIOBHHbIM mpo- 
WYKT, HO TpeOyeT MpHMeHeHHA aBJienus. 

Takum 06pa3om, CiocoOHOCTh KpeMHeOJIe:pHHOB K MOJIMMepusallun onpeyesA- 
eTCA TeMH Ke (PaKTOPaMH, KaK UH B CJly4ae YrIeBOAOPOMHbIX HeHAaCbIIIeHHbIX 
coeqHHeHHhH. 

Panee HaMH OblIM OYOJIMKOBaHbI paOorh (24), BKOTOPbIX MpHBeeH GouIb- 
WOH MaTepHaJl, KaCaloulMicaA MOJIYYeHHA HH3KOMOVJIeKYJIAPHbIX MaCJOOOpasHbix 
noJIMcHJaHOB. Hactrosujee WcCJIeqOBaHHe NOCBALIeHO MOJIYYeHHIO BbICOKOMO- 
JIeKY JIA PHbIX MOJIMCHJI@HOB HW H3yYeHHIO HX CBOkcTB. B cTaHapTHbIxX yCJIOBUAX— 
nok JapJienuem 6000 atm. H mpu aTMocdbepHoM JlaBJleHHu, B MpHcyTCTBHH 
1 moa.% MHMILMaTOpa, — HCCHe_oBallacb MOJMMepusallnA N-TpuaIKHJICHIMAI- 
cruposioB, RsSiC,HaCH=CHe2, rye R=CHz u CeHs, n-rpustTHJicn IM J-%-MeTHJI- 
CTHPOJla HW CONOJIMMePH3alUA N-TPHSTHJICHJIMJICTHpOJIa CO CTHPOJIOM. 

B To BpeMaé kak panee H3y4aBlinecA Hamu (74) aKHJaJIKeHMJICHJaHbl Tpe- 
OoBaIH MpPHMeHeHHA aBJeHHA MIA OOpa3s0BaHHA MO/JIMMepoB, N-TpHaJKUI- 
CHJIMJICTHPOVJIbI NOJIMMePH3YIOTCA B TeX Xe YCJIOBMAX M pH aTMocdepHOM jaBuJle- 
HMM. OXHaKO MIpHMeHeHHe JaBJIeHHA B aHHOM CJly4ae MpHBOAUT K 3HaUUTesbHOMY 
yBeJIHYeHHIO MOJIeKYJIAPHOrO Beca MOJMMepoB (TaO. 1). Hamu ycraHoBJleHo 
TakK?Ke, YTO /l-TPHITHJICHJIMJI-%-MeTHJICTHPOJ MOJIMMepH3yeTcA MO WaBsleHHeM 


6000 atm. B TBepAbIt MpOLyKT MeHbUero MOJIeKyJApHOrO Beca H C MeHbIIe; 
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CKOPOCTbIO MO CpaBHeHHIO C fA-TPHISTHJICHHJCTHpOsIOM. XapakTepucTuyeckHe 
BaskocTH [7] TOJyOJbHBIX pacTBOpOB moOsHMepoB N-TPHSTHJICHJIMJICTHpOJIa Hi 
J-TPHSTHJICHIMJI-%-MeTHJICTHPpOJIa PaBHbl, CooTBercTBeHHO, 0,784 un 0,460. 


Taonwmma 4 
TloumMepusanua n-TpHsTHA(MeTH)CHMJICTHpOsIOB N-TPHSTH-A-MeTHACTUpOwa 
™ Bpixoy 
eae ge. ig get) 
Ne Monomep (HaHMeHOBaHHe nonu- |Buemn. {al 
4 BE = 
Sout H cpopMy.ia) RaBle-|peyy., | HHH- phe reaeapa Mar 
1 Eo) ee. | meee levees G H Si 
aT. Top** Mepy 
Hl n-TpHSTHJICHAMICTHPO.I 9 Be Bec- FO OOO ZO ae 
| (CaHs)sSiCgHsCH =CH, —_| 8900) 120 | TIT) 75,4) por. 0.784107’ zol10, 32149" 65 
2, n-Tpu9THJICHIHICTHpOw i 120 |Toxe} 62,07} woe |0,241/77, 40/10, 38/12, 27 
a3 n-TpHOTHACH AIM ICTHpO 6000 | 120 |AJIH| 52,0) \crexno|1 ,370|77, 24|10,32/12, 21 
4 | n-Tpustuncuamuacrupos 1 80 |Toxe} 47,3 0,133 
oO | n-Tpametuacnamictapos 6000 | 120 | TITB | 67,0 4), 224 \75;,24) 9: 36)45,.29 
(CH3)3SiCgHaCH = CH. Se A es) 49) 
6 | n-Tpumetuacnanacrupo. 1 120 |Toxe] 60,0 0,324 
7 | n-TpHsTHcHaH.1-%-mMeTHICTH- 
po. 6000 | 120 |Toxe} 49,4 0,46 |77,11/10,57/12 85 
) TI 23 (NO. AG? sy? 
(CoH,)3SiC,H,C=CH, 
| 
CH, 


*T]po20.KHTeAbHOCTb OnbITa — 6 yac. 


** Wnnunatop mpHMeHsvich B KOMUecTBe 1 Mon. %, IITB—nepexucb vTpeTuyHoro 


6ytuna, AJLH — a306ucnHutTpust H30MaCJIAHOH KHCJIOTHI. 
) 


Pe3yJIbTaTbi MCCJIeHOBaHHA COMOJMMepH3alHuH f-TPH9ITHJICHJINJICTHPOJIa CO 


CTHPOJIOM NOKa3aJIH, UTO KaK MO aBJleHHeM, Tak HW Oe3 NPHMeHeHHA JaBJIeHuA 
oOpa3yeTca COMOJIMMep C COOTHOUI€HHEM 3BeHbeB /-TPHITHJICHJIMJICTHpOJa Hi 
cTupovia 1 : 2 u XapakTepucTHyeckol BA3KOCTHIO 1,515 u 0,818 Aaa npoxyKTos, 
NOJIYYeHHbIX, COOTBETCTBeHHO, MO BbICOKHM HM aTMOC(epHbIM aBJIeHHeM. 


HAVO) eee ay 2 


ConosuMeph3alluA N-TPHITHJICHAMJCTHPOa CO CTHpOJIOM B ipucytcTBun 1 Mou, %* 
mepeKHcw TpeTHyHOrO 6yTHa mpH 120° 


if 
= xo J 
YcoBuA nMomMuMepHsa- g2>e Haiigeno, % BplyHcseHo, 
a uwHu** Ed a yl? % (no Si) 
& Wey = N 
rat aoe lan: te 
z MOsIApHOE x oe XapaktTep cononumepal 199 yyq/r njm 
Japsenue, |cooTHOWe- |o FU Fe s 
2 aT. nue mouo- 1% &. C H Si Cc H 
Mepop |W 70% 
‘| 6000 iL ea 89,1 |BecuperHoe cTeku0,| 1,515 |83, 21/9 , 32) 6, 70 
TPyAHO pacTBopH- 84 , 03/9, 35] 6,67 |84,44/8 ,98) 2 
moe B 6eH30,VIe, 
Jierue B OyTaHove 
2 1 AeA 88,9 |Becupernoe crekuio,| 0,818 |84, 98/8 84] 6, 21 
JlerKO paCTBOpH- 84,8118, 77] 6,49 |84,44/8 98} 2 
Moe B OeH30VIe 
* Tlo OTHOLWeCHHIO K CMeCH MOHOMepos. 
** T]poOJDKUTebHOCTb OMbITa — 6 uac. 
6% 7 — unCJIO 3BCEHbEB CTHPOIa B COMOTHMEpe, 7 — YMCJIO 3BEHbEB f-TPHITHACHJINJICTHPONA, 
2806 
ea aS ie eo aie rae My —movw. Bec n-TpuaTHsICHAMsCcTupola, M,— Mow. Bec CTHpO- 
sea Ph 
m My, 


jila, X — MpomeHTHoe cosepxanve Si B comomHMepe. 


IIpoqyKrTbl NOJIMMepH3alluu HW COMOJIMMeph3alluu Obi JIM NOJBeprHyTbl TePMOo- 


MeCXaHHUeCKHM HCMbITaHHAM, B pe38yJIbTaTe Yero OKa3aJIOCb, ATO NOJIUMep 
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f-TPHITHJICHAMJICTUpOJIa HMeeT Oodlee BLICOKYI0,TeEMMepaTy py CTEKJIOBaHHA, YN 
TOJIMCTHPOJI, MPHFOTOBJICHHbIMi B TEX 2Ke YCJIOBUAX; elle OoJIee BbICOKY!O TeMM 
paTypy CTeKJIOBAHUA MMCCT NOJMMep N-TPHSTHJICHJIMJI-%-MeTHICTHPOsa (PHC. I 

TepMoMexaHHyecKHe KPHBbIe MOJIYYCHHbIX MOJIMMepOB H COMOJIHMepoOB MIpe 
cTaBJleHbl Ha puc. 1. 


é oie 4 


——E 


70 90 0 130 150 170 190 ra 70 90 110 130 180 170 199 210 230°C 70 90 HO 130 150 170 190 210 1 


Puc. 1. 3apucumoctTb Jecbopmalun oT TeMMepatypbI AIA OOpa3su0B MouMMepos. Cnepa: | — m0: 
JIMMep /-TPH3THJICHJIMJ-a-MeTHICTHpOsa, NOJYIeHHBIN MOM WaBJIeHHeM C MepeKHCbIO TpeTHYHOTC 
6yTula; 2 — nonHMep N-TpusTHACHMJICTUpONa B TeX Ke yCMOBHAX;, 3 — TOT Ke NoHMep, NOVY? 
YeHHBIM 6e3 JaBlenuA; 4 — noMcTHpod, NoyYeHHbIt 6e3 JaBeHuA. B wentpe: /— nonuMe | 
N-TPH3THIICHAMJICTHPONa, MOMyYeHHBIi MO WaBMeHHeM Cc MepeKHCbIO TpeTHuHOTO 6yTHIa; 2— 
NOMHMEp N-TPHSTHJICHIHJICTUpONa, MOYYeHHbI NOL aBMeHHeM C a30OHCHHTPHJIOM H30MaCJIAHOK 
KHCJIOTHI; 3 — MNOJIMMep N-TPHMeTHJICHAMICTHpOa, MOMyYeHHBIM No AaBlennem; 4 — noHMe 
f-TPHMETHJICHIMJICTHpoma, MOyYeHHbIH 6e3 JaBeHua. Cupapa: J — MoMMep N-TpHsTHICHAMI 
CTHpOa, NOMYYeHHEIM MOA WaBJIeHHeM B MpHcyTCTBAM MepekucuH TpeTH4HOrO OyTHa; 2 — cone 
JIMMep N-TPH3THACHMICTHpOa CO CTHPOJIOM, MOyYeHHbI B TeX Ke yCNOBHAX;, 3 — CONOMMMEP 
N-TPHSTHJCHAMICTHPONa CO CTHPOJIOM, NOYYeHHBI 6e3 JaBeHuA,; 4 — NOMCTHpON. MoNyyeHs 

HBIH MO WaBJieHHem | 


QIKCMePpHMeCHTAABHAA YACTH | 


o=—= 


n-TpvaIKUJCHAMJICTHpONbI ObIIM MOJyYeHbI MO paspa6oTaHHOMy HaMH Me- 
tony (°). Texnuka onbiToB Mo BbICOKMM JaBsIeHHeM OmMcaHa Hamu pauee (°). 

OnbiTbI 6e3 MpHMeHeHHA aBJIeHHA MpPOBOAMJIMCb B 3aMaAHHbIX CTCKJIAHHbIX 
amllyJiax. Bo Bcex culyuaatx 3arpy2xaeMbIH MOHOMep TleperoHAJICA B aMIYJIbI B 
TOKe a30Ta HemocpeCTBeEHHO Mepe OMBITOM. 

B KauvecTBe HHHWHMaTOpa MpMMeHAJIM: MepeKHCb TpeTHUHOrO OyTHJIa HM a30-| 
OHCHUTPHJI H30MAaCJIAHOM KUCJOTHI B KOJIMYecTBe 1 Mon.%. PeakiMH MpoBo- 
JMJIMCb B TeueHHe 6 uac. npu 120 u 80°. IIpu ucnomb30BaHuM Nepekucu Tpe- 
THUHOPO OyTHJla B KaveCcTBe HHHWMaTOpa MpOAyYKT MOJMMepH3allHu MMe BULL 
MOHOJIMTHOPO CTEKJIAHHOPO CTepKHA, B CJLyUae %Ke MPHMeHeEHHA a30OHCHUTPH a | 
H30MACJIAHOH KHCJIOTHI MOJIMMep NOJyuaJIcCA B Be 3acTbIBWIeH NeHbI. [IpoaqyK- 
Tbl MOJIMMepH3alHH OUMULaMcb MepeocaxkeHHeM u3 OeH30JIa, a cono/MMep 
No | (ra6a. 2) 13 OyTaHOHa—sB MeTHJOBbIM crupT. Mepeocaxk,eHHble MoJIMMepbl 
H CONMOJIMMepbl HMeJIH BH OeclBeTHbIX MOPOLWIKOB. 

[IpoqykTbt OxapakTepH30BaHbl BASKOCTHIO TOJIYOJbHbIX PaCTBOPOB UH TepMO- 
MeX@aHHYeCKUMH CBOHCTBaMH. BaA3KOCTb H3MepAJIaCb B BUCKO3HMeTpe OcTBa\JIb- 
na upw 20°. V3 nonyyenHptx anHblx rpadwuecku onpesemasach xapakTepu- 
cTH4ecKad BASKOCTb. McceqoBaHHe TepMOMeXaHHYeCKHX CBOHCTB MpOBOHJIOCb 
Ha mpHOope Ilerauua (’) npn narpy3Ke 100 r u Quamerpe nyancona 4 mm. Pe- 
3YJIbTATbI OMbITOB MpelCTaBsieHb! B Ta. | u 2 u ua puc. |. 


MxcTutyT aementoopranmueckux coequnenul Noerynusio 
Akajylemun Hayk CCCP 16 1X 1957 


VUxerutyT opranwyeckoi xumuu um. H. J. Sennucxoro 
Akaylemuu Hayk CCCP 
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Hokaage Akagemun nayk CCCP 
1958. Tom 119, WS 


XHMH A 


B. Ms KPABYEHKO uw H.C, MACTYXOBA 


PABHOBECHE KOHJ[EHCHPOBAHHbIX ®A3 B CHCTEME 
HA®TAJINH-THOHA®TEH 
(IIpedcmasaeno axademuxom H. H. Yepuaecoim 5 X 1957) 


HadraJuu, 3aHuMaloulNi BTOpoe MeCTO NoCJIe GeH3OJIa CpeqH WHKIHYECKHX 
IpOAyKTOB KOKCOBaHHA YIJIA, BbIJeAeTCA H3 KAMCHHOYTOJIbHOH CMOVJIbI (JuC- 
WII ALMeH KPHCTaJIJIM3allvel, MpeccoBaHveM) C MpHMecbio TuOHadrena. Ilo- 
SJeQHHK ylaJifeTCA MHOPOKpaTHOH MpOMbIBKOH KOHIeHTPHPOBaHHOH CepHoli 
HCJIOTOH, 3aBepliaeMOH peKTHuKalluehH, uv ApyrumMu cmocoGamu. 

_ TpyfuocTw, CBxA3aHHbIe C OTJeJleHHeM THOHAadTeHa OT HadTaJMHa, JaBHO 
OOBACHAIOT OJIM3SOCTbIO HEKOTOPbIX H3 UX CPU3M4YeECKUX CBOLCTB, NpHBOAAUIMX, 
B 4aCTHOCTH, K OOpa30BaHHI0 TBeEpAbIX pacTBOpOB. OHako Jo cux nop B JMTe- 
paType MbI He BCTpeyaJIM KOJIMYCCTBEHHbIX JaHHbIX, HCHO XapaKTepH3ytOUlHXx 
(basoBble PaBHOBeCHA 2XHIKOCTb — KPHCTaJWJIbl B 3TOH CHCTeMe. 

— Beratse I. Opanka (*') Ranb!l WHdpbl TOKO AIA JIMHMM JIMKBUyca, 103- 
BOJIAIOULHe MOCTPOHTb [Be NepeceKaloulWeCH KPHBble, MO KOTOPbIM H@JIb3A pe- 
HUTb, OOpasyloT JIM HadbTaJIMH C THOHAGTeHOM MPOCTY!IO 9BTEKTHKY UJI TBEp- 
ble PaCTBOPbI. 

IIpu o6cy2xeHun 3afauH oTeleHHA THOHadTeHa OT HadTasMHa B. CBenTo- 

CJlaBCKHH B MHTepecHoi MoHorpadun (*) Tak2%Ke He MPHBOAUT JaHHbIx O PaBHO- 
Becuu a3 B 9TOH cucteme. B paOote (*) oTMeuaeTCA, YTO SKCIEPHMEHTATOPH! HE 
pacnovJlaraJIM YHCTbIM THOHadTeHOM. 
Jina pelienua Bonpoca.o THMe Pa30B0H JMarpaMMbl CHCTeMbI HadTaJIMH — THO- 
‘HadTeH MpeXBapHTebHO ObIJIM TULaTeJIbHO MOJTOTOBJIeHbI KOMMOHEHTHI. THoO- 
HadbTeH CHHTe3HpoBaJICA* U3 CTHPOJla WH CepoBOopoya Hak KaTaJIM3aTOpOM 
mpu Temiepatype 600°. 


ay wnl)s! 
~ 4SCHa -+ HS + 7 \— + 2H. 


| ve 


Vi 
U WAS 
Ss 


On nusaBusicA mocuie o“uCcTKH pH TemmepaType 31,2° (+0,1°). 

«Unctpii» HabTasHH [via yasleHua CJleloB THOHadTeHa OOpaOaTbIBaJicA 
MeTaJIJIMYeCCKHM HAaTPHeM, AUMCTHJIMpoBaJcA HM MepeKPHCTaJIH3OBbIBaJICA, B 
pesylbTaTe MoOsyuHJIM MpenapaT, MaBuBuMlicd mp Temmepatype 80,2 
i (),1°). 

IIpomeccbl KpHCTaWIM3alHH WM WJlaBJieHHA U3yYaJIMCcb MeTOOM TepMHye- 
cKoro aHasu3a C HCNOMb30BaHHeM yOOHOH NaOopaTopHo ycTaHoBKu (*), pad 
CMeCelHl KOMMOHEHTOB TaK2Ke HCCJeqOBaJICA JMJIAaTOMeTpHUeCKH. 

PesysbTaTbl HalJHX OMbITOB, XapaKTepu3yt1oOlllMe PaBHOBeCHe KOHeHCHpo- 
BaHHbIX (pas, coOpaubl B Tas. 1. IlocrpoenHaa no 9THM JaHHbIM AMarpamma 
coctas (X) —Temmepatypa Hayasa (t,) MH OKOHYaHHA KpUCTaJIM3allMH (t5) 


* TIpw yuactun B. HW. Muapcxoro. 


u300paxena Ha puc. |. Haliqeno, uro HadrasiMH C THOHapTeHOM o6pa3yior CHC 
TeMy OPpaHHUeHHbIX TBepAbIX paCTBOpOB C 9BTeKTHKON. MunuMasbHaA Teme 
parypa KpucTaJJM3salun (MJaBJeHuA |p 


Ta6anna 1 TBePAbIX pacTBopoB 29,9°, eli oTBeyael 
Cucrema THoHadren—Hadrainn coctas 5,8 mow.% (5,60 Bec.%) Hadp- 
WA 0/ J 
ia ea SER tauHa u 94,2 mom.% (94,40 Bec. %) 
TeHa wHHAa t,, °C | te, °C THOHadreHa. 
pec. %|mon. %|Bec. % | Mou. I IIpu oxsiaxkeHHH paciJaBJIeHHbIxX 
3HEPrH4HO TlepeMelMBaBLUHXCA CMece 
100,0)100,0 | 0,00] 0,0 | 31,2 | 31,2 KPHCTaJIMsalHA NPOHCXOMHJIa C ONCHh 
Se RM ST || Zadkey |)  actel|: Sxl Oi = HeSHAUHTEJIbDHbIM 3ama3pBannem. I lepe- 
95,90] 95,7 | 4,10) 4,3] 30,2 | 30,1 ox jaxjaeMocTh TBEpAbIX PaCTBOPOB Cc 
94,40) 94,2 | 5,60) 5,8) 29,9) 29,9 orononsl Hadratuua Opista 0,5—1° 
92,05 191.711. 7,051) 8.3.) s0goeco 0 p 0 : 
90,04] 896 | 996] 10:4] 31,9] 30,1 CO CTopoHbl THoNadrena 1,5—2". 
85,10} 84,5 |14,90| 15,5 | 35,3 | 30,1 Ha puc. | myHKTHpoM HaHeCeHbD 
FO ¢ PO ££ ‘ 5 99 £ ‘ - Ove) - 
ee eo ce oe one KPHBble HeaJIbHOM pacCTBOPHMOCTH KOM- 
71,41) 70,5 | 28,09) 29,0 | 49,5 | 90,9 — noyeHTOB CHCTeMBI, paCCUMTaHHble 10 
63,84] 62,8 | 36,16] 37,2 | 48,6 | — ul ne 
60.30] 59.2 |39:70| 40,8 | 50,2 | 37 y paBHeHH}O “yy Day plllpenepay a(t 
53,88) 52,8 |46,12| 47,2 | 54,2 | 44 InX = Q(1/T — 1/T,)/R, re Qi 
salle MIE sae (KaJI/Momb) — TenJiora nuiaBaenua, T—! 
36, Dei | Oon2o|| 04.3 4, ob m 
56°22| 25'4173°78| 74.6 | 68.8 | — aOcOuNOTHaA TeMMepaTypa HacbillleHuA 
16,47| 15,8 | 83,53] 84,2 | 72,9 | 70 pacTBopa C KOHIMenTpalluen X MOU. O- 
8.96 1°86) 101 04194-45276. al eH; R = 1,987 kawn/mMojb. B pacuere 
ae sat hana hie ae ggg UPHusiTa TenloTa MlaBenns HadbraJiuHal 
0,00] 0, , ’ lke a Q= 4610 xkan/Mom (°), HalieHHasal 


KaJIOPHMeTPHYeCKHM NYTeM JIA Wpena-} 
pata Haprauna c 7. nu. 80,0°, u Temora nulaBenHaA THOHapreHa Q= | 
= 2826,8 kaJI/Moulb (°). KpuBble HeaJIbHOH pacTBOPHMOCTH H 3KCHEPHMeCHTAaJIb HO 
HalieHuad JuarpamMMat, X Ha puc. | 


BeCbMa CHJIbHO pacxofsatcd. Ikcnepu- °C 
60.2 


MeHTaJIbHaH TOUKA IBTCKTHKH CMeLLe- 


Ha BbIILe MO CpaBHeHHWO C HeaJIbuol 70 

3BTeKTHKOM (e) Ha Aft=14° u B cro- 

pony THOHadrena Ha AX +17 mown. %. - 

CroJIb 3Ha¥HTeJbHOe OTKJIOHeHHe 30 

3THX TOUCK MOKET ObITh OOBACHEHO “ol 

BIMAHHEM OOpa3s0BaHHA TBepAbIX 20 12° | 

pacTBOpoB HadbTaJiMHa C THOHadrTe- - | 

HOM, HMEIOULMX JIMHHIO JIMKBUyca, 20 Sy 

CTpeMALMLyIOCA K IIpAMOH (CM. aHa- 10 | a | | 

Jloruio B (‘)). ae re ee 
YcpeHeHHble CTPyKTYPHble JlaH- Cae 80 60 nl Zl pags 


HbIe WWI Hadraduua (*) ykasbiBaior MON. “(0 


Ha: PaBeHCTBO MCKMOMJEKYAAPHDIX Pye, 1, Papnopecne 2KumKocTS) = Kpucramael 
cpa3seh C—C=1,4A un o6pa3yempix B CHcTeme HacdbtammH—TuoHadreH 

MMU BaJIeHTHBIX yrJioB / C — C= 

=C= 120°. Jonoanaa 97u BesMYMHb! 3HAYCHHAMH M@XKMOJeKY JAP HbIX PaHyCOB 
Re = 1,72 Au Ry= 1,17 A moxuo _ HalitH nomayb ceyennii mmocKol Mo- 
eH MOJIeKyJIbI Hadtasuna S ~ 50 A?®. 

B nopoit paOore (°) juin cBi3H C—C B nadramune mpHBoyATecs BeIHUHHBbI 
or 1,354 go 1,421A mu BanenTHble yrape “7 C—C=C or 119 go 121°. 
Beraer Bpompoc, Kak C y4eTOM 9THX HOBbIX J[aHHbIX HW3MeHseTcH S MOsMeKyJIbI 
Haprasmna MpH nocromHHbIx Ro uw Ry. Toycyer noKka3praet, uTo mops oK 
Bemmunubt AS menburie | A? (B anaslorMuHOM cay4ae Jn anTpallena mpu 
Re=1,72A WW Ra= V7 AD AS 04 Ay, 

Takoe Masloe u3MeHeHHe BesIMUnHbI S MO3BOuIAeT, KaK HM paHee etd Min state: 
NOJIb3OBAThCA YCPeHEHHbIMH CTPYKTYPHBIMH JaHHbIMH JIA TMOCTpoeHus ceue- 
HHH (S nu S’) Moyea MOJekysbl Hadrammna (prc. 2). 
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| XapakTepucruky cTpyKTypbl THOHapTeHa B sMTepaType Mbi He BCTpeyaJn. 
Ha puc. 2 ceuenna ero moyen (S; u S;) MOCTPOeHbl MNPHOJIM2KeHHO: coueta- 
He OAHOPO UWleCTHUeHHOrO WMKsa Hadraimua c NATHUeHHBIM ILUKAOM THOpe- 

a (nocneqHMli usyueH (**)). Y¥ THopena Benwuuner C’ — C” = 1,35 A, C—C’= 
Betta, C—S—1,74A, C_H=1,08A, (/C—S—C=9I. /S— 
pe C= 119 7 C0" —_ C= 118° -. a 
(*). Mexmouekysspupie payvycbl Ha 


Puc. 2: Ro=1,72A, Ry=1,17A, Rs = (7 ihe )) “aa ; 
= 1,85 A. ere 
Ornomenve nuiomayeli 6Osbunx ceue- — Ae i be 
HUM MOfeneH Momekyn S/S;~5%; npn POSSE gee A a Fa nN ° 
HaJloxwKeHun S, MOMHOCTbIO BIHCbIBaeTCH BO! ag 
| 


t 

KOHTyp S. M3 conocraBeHHA MeHbILUX Cre ; 
ceyenuit Mogeseli S’ u S; Buquo, uro atom S’ 5; 
Cepbl B THOHapreHe HesHayMTebHO BBIXO- Puc. 2. Cevennsa cxemaTHueckux Mojenelt 
AUT 3a TpaHHIbl COOTBeETCTBYIOMerO yua- Mouekya Hacbtamuna (S u S’) u THOHACp- 
CTKa KOHTypa MOJIeKyJIbI HacpraviMua. rena (S, u S.) 

OrmeueHHble HeOosIbuIMe pacxoxKeHHA 
PasMepoB u (OpMbI CeYeHHH MOJeJeH MOJIeKyJI HadTaJIMHa UH THOHadrena OOb- 
SACHAIOT HaliJeHHbIM yY ITHX BelllecTB OPpaHH4eHHblli M30MOpu3M. 

uarpamoa t, X na puc. | 8 Gombuteli cBoeli uactu (40—100% Hacprasu na) 
NOKa3bIBaeT, YTO TOUKH Ha JIMHHH JHKBUAYCa COBMeLaIOTCA C NpeleJIbHOH psA- 
MOH, KOTOPy1O MOKHO MpOBeCTH M@EXKy TOUKAaMM MaBJIeHHA KOMMOHeHTOB. Ha 
M€HBINeM yuacTKe uarpammbl t, X (0—40% Hadrasnna) HaOwNoqaeTcA HesHa- 
YHTCJIbHOe OTKJIOHEHHE KPHBOM JIMKBUAyca OT MpefebHOH MpsAMOH, He TIpe- 
Bbilllaloulee 5° B TOUKe MHHHMYMa. Oror yuacToK Auarpammutl ¢t, X, oTBeyalOULHli 
OTHOCHTEJIbHO YBeJINYeHHOMY COjlepxKaHHIO THOHAadTeHa, MOXKHO OOBACHUTb 
CHeWUMPHIHBIM BJIMAHHeEM TOCJeLHero: BJIMAHHe TeTepOaTOMOB Cepbl, OTIHUAI0- 
MMXCA MO pasMepaM Hf CHJIOBLIM MOJIAM OT rpynnbl CH B MOJIekyJIaxX KOMMOHEH- 
TOB TBepfloro pacTBopa. 


JJoHeuKHH HHAyCTpHasbHbIt MHCTHTYT Tlocrymua10 
um. H. C. Xpyuesa 1 X 1957 
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XHMHA 


Axanemuk A. H. HECMESAHOB, 9. Fr. MEPEBAJIOBA u 0, A. HECMEAHOBA 
PEAKUMH AHPEPPOWEHMJIPTYTH 


Tlosyuennble Hamu BrepBble PTYTHbIe NPOMSBOAHbIe teppolena (*), KaK y2Ke 
6bIIO MOKa3aHO, MOLryT ObITb UCHOJb3SOBaHbI JIA CHHTe3a MpOH3BOHbIX > 
cbeppotiena. Tak, OHM pearupyloT C raslo“yamu (4of0M wu Opomom), JaBast COOT- | 
BeTCTBYIOWHe TaJIOMHble COeAHHCHHA. OTHM MeTOJOM HaMH OblJIM MOJYYeHbI 
raJionqoteppolensl (7). [ | 

B uactosueH paOoTe Mbl HCNOJIb30BaJIH B3aHMOJeHcTBHe udeppoOleHH- | 
pTryTH C TpHeHHJIxJIOpMeTaHOM, FraslouaHTHApHAamMu KapOouoBblx H CyJIbdpo- | 
KHCJIOT, POaHOM (B MOMeHT OOpa30BaHHAl) H YeTbIpPeXOpPOMHCTEIM CeJICHOM. 

TludeppouleHuIpTyTb B3avMOJeHCTByeT C TPH@eHHJIXJOPpMeTaHOM B OYeHb 
MSATKHX YCJIOBUAX, JaBad cbeppoleHHJiTpHdeHuiMeTaH Cc BLIxoZom 18% oT Teope- | 
THYeCKOrO HW HEOOJIbIOe KOMMYeCTBO (peppoleHa: 


'(C5HsFeC;H4)2Hg + 7 (CgHs5)gCCl cao 2C3;H;FeCs;H4C (CeHs)3 -- HgCle. 


C xJiopanruapuyamMi CyJIbPOKUCNOT peakKUHA UeT Tpyquee. Tak, pH Ha- | 
rpeBaHHH B OeH3OJIbHOM pacTBOpe upeppolWeHHJpTyTH Cc xXJIOpaHrHApuyaMu | 
cbeppoueH- H OeH3OJICYIbOKUCIOTH NOJyualoTcA WuceppolleHnJicy bon 
dbenusideppoleHHJicybcou Cc BEIxoLomM 5—6%. IIpu stom 35—38% pudeppo- 
IeHHJIpTYTH peBpalilaeTca B eppolex. 


coteFeCHSO2C! = (CsHsFeCsHy)2SO2 


Se ee ; 
CsH,FeCsH,SO2Cgtis 


C XJOpHCTbIM alleTHJIOM peaKUHA UJeT elle Tpyyuee. AternscbeppoleHr 
MOJIy4aeTCA C BLIXOJOM JMIb 1%, pH STOM 3HaYHTebHad YaCTb Audeppollenuil- 
PpTyTH TakxKe MpeBpalilaetca B ceppollen. C xJOpHcTbIM SOeH30HJIOM Audeppo- 
IeHHJIPTYTb He pearupyer. 

SHaYHTeJIbHO JIyuie, YM C CYbPoxJOpHsaMu, MpoTeKaeT peaKUMA, Kak 
M CJleQOBaIO OAKUMATb, C CyMbiowonMMamH. Tak, Mp B3aHMOyelicTBHH JH- 
(peppOWleHHJIpTyTH C HOMaHrHAPHOM COeHsOJcyAbpOKHCOTI BbIXOA enusep- 
pOleHHICyIbcoHa coctapsser 22%. 

IIpu Bsaumogelictaun JudeppoueHusptTyTH C pofsaHOM, B3ATOM B U3O6bITKe, 
oOpa3yeTca KOMIIJIeKC, NoCJIe OOpa6oTKH KOTOPOrO BOAHBIM paCTBOPOM THOCYJIb- 
cbara HaTpHA NOJyuaerca Audeppolennsjucy buy c BHIXOZOM 15%, cunTasa Ha 
BCTYMHBIWee B peaKIUHIO PTYTHOe CoequHeHHe (12% udeppowlenuspTyTu BO3- 
BpaTHJIOCb Oe3 U3MeHeHHA): 


(CsH;FeC5H,),Hg 


(CNS)g NazS,0, 
(C5HsFeCsH,4)3,Hg—— [CsHsFeC;H4SCN] —-— C;H,FeC;H, — S — S — C;H4FeC,Hs. 


Bepoatno, oOpasyioumlica mepBonavatsHo posanodeppowen Bocctanap- 
JIMBaCTCA Tp eHCTBHH THOCYJb(atTa B LUCysb~pHA; Kpome Toro, 25% or sery- 
NMBIUeH B peak AudpeppolennJpTyTu mpeBpalaetcA B deppouen. 
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IIpu Bsanmojelicraun Au¢bep polenuspryTH c SeBr, nosyuaetca udeppo- 

MWeHHJICelen C BEIXOJOM 21%, Tp 9TOM CesleH BOCCTaHaBJIMBaeTCA JO BYXBa- 

JCHTHOPO, YTO MOXET MPOHCXOMMTh 3a CueT OKHCJCHUA *Kese3a B (beppolleHHJIb- 

HOW Tpylile WIM MpH NocJefyroulel OOpaSorKe peakIMOHHOH CMecu THOCY.Ib(pa- 

TOM HaTpHa: 

SeBr, 
pal 


(C5HsFeC;H,y)2Hg 


C3H;FeC;H4)2Se. 
(Na,S.0.) 


Cuekyer OTMeTHTb, YTO BO BCeX CIYYAAX MPOYKT peakIMH BbIeAeTCH MovI- 
HOCTbIO WJIH YaCTHYHO B OKHCJIeHHOH ((beppHUHHHEBOH) (opMe HM 3aTeM BoCccTa- 
 HaBJIMBaeTCH THOCYJIb(aTOM HaTpUA. 

Takum oOpasom, OoJIbulad HYKJeOpuJIbHaA AKTHBHOCTb yrvlepogHblx aTo- 
MOB Qeppollena, MpOABMAIOMaACH B JefKOCTH 9JIeKTPOduJIbHOrO 3aMelleHHA 
| BOMOPONOB WHKJIONCHTAQHeHHJIBHBIX KOJIel, OOHAPyXUBAeTCA TaK2Ke UH B CBOH- 
/CTBaX PTYTHBIX MPOH3BOAHbIX (eppollena: AudeppoOwleHuJIpTyTb pearupyer c 
cyJIbcoraloreHuyamMu B Ooslee MATKHX YCJIOBHAX, 4eM AudennptTyTs (3,4), 
BsavmojelictBue TpHpeHHIXJOpMeTana C Wu@eHHIpTyTbIO He OMNCaHO. 

CulelyeT OTMeTHTb, YTO BO BCeX HCCJIeOBAHHbIX PeakIMAX (KpoMe peakIHH 
c¢ SeBr,) B KayecTBe noOouHOrO MposykTa BbIJeseH depponen. Bo3smoxHO, 4TO 
oOpasoBaHHe ceppollena OOycJIOBeHO MOABAeHHeM (beppollenHJbHOrO paju- 
KaJla, KOTOpbIM 3aXBaTbIBaeT BOJOPO H3 paCTBOPHTeIA UH u3 Apyrux dep- 
POWeHHJIbHBIX Tpynn. 


QIKCNeEPHMeCHTANbBHAAH UWAaACTh 


Ilonyueuue hepponeHuaATpudmbenunamertauna. K cyc- 
neu3Hu 1,9 r (0,0033 moma) QudeppoleHuJIpTyTH B OeH30VJIe ObIIO AOOaBJIeHO 
1,9 r (0,0068 moa) TpudenusixsopmMetaHa. Uepe3 HecKOJIbKO MHHYT OpaHxe- 
BbIH OCcaOK JudeppOleHWJIPTYTH CTaJl posoBaTorO WBeTa, XapakTepHOoro MA 
KOMMJIeKCOB dbeppolleHa c cyJiemol. PeakuMoHHas CMeCb KHMATHJacb B Teve- 
Hue 4 uac., Ip 3TOM WBeT OCalKa H3 pOs0BaTOrO Mepellies B 3eJeHbI. Bex30/ 
ObIJI OTOrHaH. OcTaToK OOpaOoTaH HaCbIILeHHbIM BOJHbIM PaCTBOPOM THOCYJIb- 
dara HaTpua. Ocayok OblJl OTPUJIbTpOBaH M 9KCTparupoBaH s:pupom. OcraB- 
mmMecad mocsie OTTOHKH a:Pupa BellleCTBa PaCTBOPeHbI B TeTpOJIeHHOM 9Sc:pupe u 
pa3yeJenbl Ha xpoMaTorpaduyeckol KoJIoHKe, HanoJiHeHHOM AI,O;. Bpimprpa- 
HHe KOJIOHKH MpoBeeHo HerpovletHbIM spupoM. Brizeseuo 0,01 r meppomena (B 
(bep pollen npeBpaTusiocb oKo0 | % WudeppolennJIpTyTH), He3HayHTeJIbHOe KOJIM- 
yeCTBO HeHeHTHulMpoBaHHOrO MacJiooOpasHoro BelecTBa Hu 0,5 r cbeppore- 
HUJITpHeHHJIMeTaHa, MWaBAUeroca moCJle NepeKpHcTalMMsallun U3 H-OyTHJO- 
Boro cnupta npu 179—181°. Berxoy 18% or Teoperuyeckoro (MpoleHTbl BbIXoAa 
OT TeOpeTHYECKOPO BO BCeX CJIyYaAX BbIMHCJIeHbI C yueTOM OOeux *eppoleHHJIb- 
HbIX Tpymn Aucdeppolenusprytu). DeppollenuJirpudenuJimMeTaH XOpoulo  pac- 
TBOPHM B OeH30JIe, HeECKOJIbKO Xy2Ke B cnupTe MU supe. 


Hatijexo We 16 Cul Ose “ei 0s Isl Bikshy wre 
CosHoaFe BrruncneHo %: C 81,31; H 5,65 
Ilonyueuue penuradmdepponwenudcyAbponua. 


K 4,8 r (0,0084 mona) quceppoleHuJpryTH Obi mpHOaBseH 6eH30JIbHBI 
pacTBop OeHsoscybPotioqusa, B3ATOTO B M3ObITKe. PeakuMoHHas CMeCb Obluia 
ocTaBuleHa Ha HOUb, 3aTeM OOpaOoTaHa HaCbILeHHbIM BOJHbIM PaCTBOPOM THO- 
cyibtpata HaTpuA. OcasoK oTpusbTpoBaH WM 9KCTpParMpoBaH 6exH30/I0oM. Beu- 
30JIbHbIe PaCTBOPbl COCAHHEHLI HM XpoMaTOrpadupoBaHb! Ha Al,O3. 

Bpigeneno 0,5 r deppollena, 3arpxai3HeHHOro, 110-BUHMOMY, Hoydeppoue- 
Hom, 0,9 r cbenunpeppowlenuscysppona u 1,3 r (27%) ucxoMHOu jucpeppone- 


HUJIPTy TH. 
7 JAH, rv. 119, Ne 2 
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Denusdep polleHuJicy Abou tlepeKplicraM30BaH u3 cnupta. T. mt. 145— 
146°. Burxon 22%, cuntad Ha BOUIe,INyIO B peakUMIO upeppOWeHHJIPTYTh. | 


Haiineno ~ %: C 59,30; 59,16; H 4,48; 4,44; S 9,57; 9,48; Fe 16,96; 17,08 |F 


\ 


CigH14SO2Fe Bpruucseno %: C 58,91; H 4,32; S79,.635 Fe 17,12 
. Ilonyueune LMubepponenuacyapngona. lor (0,0028. | 
mosis) Audeppouenusptytu u 1,6 r (0,0056 mons) . beppomency box Jopuya 
HarpeBaJINcb B adc. OeH30JIe MO KMNMeHHA B TeYeHHe 18 uac. J]asee peakiMon- 
Has CMecb Oblula OOpaSoTaHa Tak, KaK OMNMCaHO AJA cbenudeppovennscy JEona- 

Tlonyueno 0,35 r depporena (Bprxog 35%), 0,48 r ucxogquoro deppowex- 
cybcpoxsopuyza (30% BsaToro B peakKIMIO, KpOMe TOPO, YacTb CY JIb(box JIOpH- 
ja Ha xpoMaTorpaduyueckoli KONOHKe MpeBpaTHJlacb B KucJoTy), 0,1 r Audep- 
pollennJicyIbspona H0,02r xopucTon (beppoleHHJIpTyTH. 

TuddeppolennJicy bon NepeKpHCTaJIM30BaH H3 OyTHJOBOro CIMpTa. Bpl- 
xol 6%, cuNTad Ha BCTYNMBUMH B peakItuIO (eppoueHcyHoxsJopug. T. nd. 
270—275° c¢ pa3uioxeHneM. 


Halineoo %: C 54,99; 55,20; H 4,07; 4,24; S 6,83; 6,71; Fe 26,44; 26,45 | 


CypHigSO2Fe, Baruncseno %: C 99,33; Fe 418s Sino Fe 25,73 


C G6ex30cyJbPoxMOpUAOM peakUHA poOBOAHacb Mp HarpeBaHHu B Teye- 
Hue 13 vac. Bprxog ctbenumdepponenuscymbpoua 5% oT TeopeTuyeckoro. 38%: 
udeppolenuJpTyTH mpespaTHiocb B (pepporen. 


BsauMofeucTrBuHe  AUMPEPPONeCHHAPTYTH Cc xXAO-H 


puctTbhM awetTusaom. K cycnensuu |r (0,0017 mona) gudeppouenni- 
PpTYTH B a6c. OeH30se ObIIO WOOaBJeHO 0,25 ma (0,0035 Mowia) xsJIopueToro alle- 
THJla. PeakWMOHHaA CMeCb KHMATHJIacb 5 Yac., 3aTeM OeH30JI OblJI OTMeJIeH, a 


TBepAbIH TeMHbIM OCTaTOK BOCCTAHOBJICH HaCbIIeHHbIM BOJHbIM paCTBOPOM THO- 
cyJlbcbaTa HaTPpHA M 3aTeM 9KCTparHpoBaH adupom. OctaToK nocJie OTTOHKH 


apupa mpucoequHeH K OeH30/IbHOMy pacTBopy. Ben30/bHbI pacTBOp OblJ | 


BUBOe pasOaBJICH NeTPOJIeHHbIM SPHPOM, H H3 HELO BBIeJIeHbI C MOMOLLbIO Xpo- 
MaTorpaduyecKoH afcopOWuHH Ha OKHCH aJIOMHHNA cbeppoueH (1,05 r) u alie- 
THJIdep pollen. 

B cbeppollen mpeppatusiocb 94% ucxo,HoH AudeppowlenuspryTu. Bprxoy 
alleTuIdeppouena 0,01 r (1,1% or Teopernyueckoro). T. ml. wT. WI. CMeWwaHHOn 
mpo6nr 82—84°. 

B anaJlOrMunbix YCJIOBHAX TOJYUHTb OeH30nceppoleH He yflaslocb, mpu 
atom 80—95% azncdeppolleHuJIpTyTH BOsBpaliiaioch 6e3 H3MeCHCHHA. 

Tlomyuenune Ruhdepponenuacyapnguya. 4r (0,007 mona) 
AudeppolenuJIpTyTH pacTupaJIMcb B CTYMKe CO CHMPTOBbIM pacTBOpOM poslaHa, 
MPHOTOBJIEHHbIM IPH SKCTPparHpOBaHHH CMMPTOM pacTepTolt B cTyMKe cMecu 
9KBUBAJICHTHBIX KOJMYecTB CuSO, u KSCN. J[o6apuieHne cnupTosoro pacrBopa 
pofaHa M pacTHpaHue MpofosKasocb JO TeX Op, NOKa pacTBOp He Mepectad 
oOecliBeuMBaTbcaA. SaTeM peaKIMOHHas Macca HarpeBaJlach pu nepemewimMBa- 
HuM B TeyeHve 10—15 MuH., MpH 9TOM elle HECKOJIbKO pas JoOaBAJICA cnup- 
TOBbIH pacTBOP podana (mpHMepHO 20 Mil), MOKa OKpacKa pacTBopa He Mepecta- 
Jia usMeHATpcsa. PeakiMOHHad cMecb ObiJla BbIJIMTa B HaCbIILeHHbIt BONHDIIt 
pactBop (150 ma) Tuocybdata HaTpusa u yepes 3 uaca pa3OaBJeHa BONO! JO 
MpeKpauleHuA BbINaeHUA OCaKa (OObem pacTBopa AocTuraer 800—900 mut). Or- 
(PUbTPOBAaHHbI OCaNOK ObIJI SKCTParupoBaH Merpodelinbim sdupom. Hepa- 
CTBOpuBaAca YacTb(0,5 Tr) npescraBuser co6oi ucxoLHyl0 AuceppowenuspryTe 
(T. TI. HT. M1. CMelWaHHOH mpobbr 232—233°). 

BeulecrBa, pacTBopuHBlimecsd B TeTpoveiinom supe, OpitM pasyerennt na 
XpoMaTorpapHyeckOl KOJIOHKe, HanowMeHHOH Al,O;. Herposetinnim scdbupom u3 


KOJIOHKH BbIMbIT deppoueH (0,6 r), B deppomen mpespaTusoch 25% sudeppo- 
ILeHHJIPTyTH. 
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SaTeM BbIMbIBAHHe IpoOlOJIKaJOCb CMecbio NeTpowleli Horo asupa u 6en30ula B 
| cooTHomennu 2: 1. Hocne orronxu pacrsoputema ocraloch KpucTassMuecKoe 
| BEULeCTBO %KeJTOrO WBeTa M HeOOMbINOe KOJMUeCTBO MacJOOOpasHoro MposyKra, 
_ KOTOPbIH ObIJ OCTOPOXKHO OTMEIT S*PUPOM H Jaslee He ucceqoBasicn. OctraBilieeca 

KpHCTaJJIM4ecKoe BelllecTBO (0,4 r) npexcTaBJA0 coGo AudeppoleHuJAUCy Jb- 
ug. Berxog 15%, cuntaa Ha BoulenWy! B peakiuI0 Aucbeppolenuspryt. Hoc- 
Jie NepeKPHCTaIM3alun U3 AX-OyYTHOBOrO HIM STHNOBOrO cuupta T. ms, 185— 
mic7.. 
| TluceppolennJiucy buy XOpoulo pactBopuM B GeHsose, xy2Ke B a:pupe H 
| NeTpOJIeHHOM 9cpupe. 


Hatiqeuo %: C€955,12; 55,09; H 4,12; 4,12; S 14,68; 14,50 
CooHigS2Fe, BaruucneHo %: C 55,32; he 448: S 14,76 


Tlonyuenuve Auheppouenusaceaseuna*. K sapecu Bp CHCl, 
98 7 (0,0092 mows) auceppowenuspryTH ObIdI mpHOaBseH upH NepemewuBaHHU 
_ pacrsop 8,3 r (0,0415 moua) SeBr, B 250 ma CHC1;. Cmecb narpeBasiacb Jo Ku- 
| MeHHA B TeyeHHe | “aca. SaTem KpacHbIli XJOPpOPOpMeHHbIN pacTBop Obi CIMT. 
| Temubili ocraroK pacrepT B CTyMKe HM OOpa6oTaH HaCbUIeHHbIM BOJHbIM pacTBO- 
‘pom THocyJIbdata HaTpua. Uepe3 HecKOJIbKO He BOJHbIM cJIOH H TEMHBbIH OCa- 
JIOK MHOFOKPpaTHO SKCTparupoBaHbl 9upoM. OctTaBuIHHcsA mocJle OTTOHKH d3tpu- 
pa Audeppouenuvicesten (1,4 r) mepekpucTaJ1u30BaH M3 H300yTHJOBOrO H 3TH- 
Jioporo cnupTos. Brxoyg 0,8 r, 21% or reoperuyeckoro. T, na. 151—153°. 


HaitzeHo % G 93522: 03,63; H 4,16: 4,40 
, CopHygSeF es BpuucieHo %: C 93,40; H 4,01 
MockoBcKHlt rocyJapcTBeHHEIi yHHBepCcHTeT Ilocrynuso 
um. M. B. Jlomonocosa 25 XII 1957 
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Jioxuann AkayemMun Hayk COGE 
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XHMHA 


A. T. TPOW[EHKO u A, A. NETPOB 


B3AHMOJIENCTBHE BHHWJIAWETHJIEHA C JHASOMETAHOM 
(IIpedcmaeaeno axademuxom B. A. ApOysoeum 2 XII 1957) 


B psxye onyOsuKoBaHHBIX Halleli JaOoparopue paOor OblJIM onmMCaHbI He- 
KOTOPbI€ OCHOBHbI€ 3AKOHOMePHOCTH B peaKkIMAX BHHUJalleTHJICHOBbIX YyIJIeBO- 
JOpoONOB C SAeKTPOPUbHEIMM pearentamu (*,”). Hemenbumi unrepec npescraB- | 
JIMIOT PeaKUMH 3TUX YIJeBOLOPOAOB C HYKJeOHJIbHbIMA peareHtamu. B Tan-— 
HOM CTaTbe paCCMATPHBAIOTCA Pe3YyJIbTATbI OINbITOB MO B3aMMOeHCTBHIO BUHMJ- 
alleTuJieHa C THMWUHbIM HYKJeOPUJIbHBIM peareHTOM — JiMa30mMeTaHom (3,*). 

Jlua3omerau JlerKo pearupyer C alleTHJIeHoM C OOpa3s0BaHHeM mMpa3ouia (°). 
C 93THJIeHOM OH JaeT MMpasOJIMH, OHaKO C MIOXHM BbIXooM (°). C JHBHHHJIOM, 
B 3aBHCHMOCTH OT COOTHOINeCHHA peareHTOB H BpeMeHH peakIlHH, OOpasyioTcA 
sm60 5-BuHuJINMpasoMH, WH60 5,5’-lunupasounu (*); © HalleTHJIeHOM, COOTBET- | 
CTBeHHO,— 2THHMJINUpasol uu Aunupasomua (°). J,anHpix o nopaake mpu- 
COCIMHCHHA JMasoMeTaHa K BHHUJalleTHJleHy B JIMTepaType MbI He Halli. 

B cBa3H C OOJIbINOH CKJIOHHOCTbIO TPOHHOH CBASH K MpHCOeAHHeEHHIO HYKJIeo- 
(pHJIbHbIX PeafeHTOB MOXHO ObIJIO ORUMLATb, YTO WHa30MeTaH OOpa3yer C BHHUI- 
alleTHJICHOM BHHHJIMMpaso. OgHako MOCcTaBJICHHbIe OMBITLI WOKasaJid, TO 
MIpPHCOeIMHEHHE MPOHCXOAUT TOJbKO TO ABOHHOM CBA3H MU MpOyKTOM peakIuH 
ABIAeTCA 3-9THHMJIMUPasOIHH B COOTBETCTBHH CO CXeMOH: 

+ x - 
CHy—N=N + ean Eee ee 
—_— teeter sia Bet eat a 
CH; ean NCH 


N 
YyvZ te 


Crpoenue mouJlyyeHHoro BelecTBa GObIIO OKa3aHO CJIeAyIOULMM OOpa3somM. 

1. Pryrubim Meroyom (°) B coequHeHuH OnIJIO HaliqeHo 97,8% alleTHJIeHO- | 
BOrO BosOposa (KOHeUHOH alleTHJIeHOBOH rpynnupoBKy). 

2. B unppakpacuom cnektpe Beulecrpa (cm. puc. 1) uMesacb JOBOJIbHO 
HMHTCHCHBHAA MOOCAa KOHEYHOH CONpPAXKeHHOH alleTHJIeHOBOM TpynnHpoBKu 
(2100 cm), uHTeHcuBHad mosoca CH-Kone6annit alerusienoBoro Booposa 
(38280 cm™) 4 xXapakTepHad JIA alleTueHoB uacrota oKONIO 1700 cm™! (!°). Xa- 
PpakTepHble YaCTOThI BHHUJIbHOK rpynnbt B OOsactu YOO—1000 cm! B cnekTpe 
orcyTcTBoBasM. J[BOHHOH CBxA3H OTBeYaJa JOBOJIbHO HHTeHCHBHad MoJloca 
1526 cm}. ; | 

3. C iedbio pellleHHA BOMpoca O NOWOX*KeHHM ABOMHOL CBA3H B WHKJe Hamu 
Obl CHAT UNGpakpacubIt cneKkTp nupasosuua. B 9TOM BewlecTBe JBOIHOH CBA- 
3H oTBeYaeT OoJlee BEICOKad YacToTra 1585 cm !. CneqoBaresbHo, B TOJIYYeHHOM 
HaMH STHHMJINMpasOMHe HMeeT MeCTO COMpAxKeHHe JBOHHOM MH alleTHJIeHOBOH | 
CBaASeH, TaK Kak OOCHM STHM CBS3AM OTBEUAIOT NOHWKEHHbIe 3HaveHHA UUpa- 
KPaCHBIX YaCTOT. 

Takum o6pa3om, B pe3yJIbTaTe JlaHHoro ucceqoBaHHa ObIJI0 yCTaHOBJIeHO, 
TO BHHMJalleTuJIeH pearupyeT Cc WMasoMeTaHOM KaK COmpsxKeHHadA CuCTeMa, 
XOTH H MPHCOeMMHACT CFO TOMbKO 10 ABOKHOH cBA3H. Ilopaqok mpucoesqunenusA 
COOTBETCTBYeT IIpeMNOMaraeMOn NOMAPHSaMM BUHMJaleTHJIeHa H HYKJeOdHJb- 
HOMY XapakTepy JMa3omerana. 
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OKCNeCPHMeHTANbBHAA UacTh 


K sdpupHomy pacTBopy HuasoMerTana, cofepxailemy oKosIo 5 r CH,Ng u 
OXJlaxKJeHHOMy JO —5”, ObI MpuJIUT XHAKU BUnUMAaLeTHIeEH (3,9 r) B Bugle 


OXMAKNEHHOTO NO TOH we TeMMepatypbi si=upHoro pacrBopa (20 mu acpupa). 


Cmecb ObiJIa ocTaBJIeHa B TeMHOTe Ip KOMHAaTHO!I Temuepatype Ha 24 yaca. 


_ OKpacka pacrsopa oculaGena, oHaKo OGecuBeuMBaHUA He Mpousowwio (mpH 6o- 


Jee AJIMTCJIbHOM CTOAHHM OKpacKa ycHJMBaercs). 
bs 
i 
60 
60 
40 
20 
100 


: WN 


S 


el 1 1 L 1 1 1 


4 ey ceag 7 ee ihe 


Puc. 1. Wnpakpacupie ciekTpbI Mponyckanua: / — stunnanupaszonun, 
2 — Tupa30auH 
OPupHplli pacTBop Obl OTPUMTPOBaH OT XJOMbeB HU OCBOGO*KAeH OT pacTBo- 
PpuTeIA OTTOHKOM Ha BOAAHOM OaHe C TemmepaTypol 40—50° (B KonIle oTTOHKa 
IIpOus3BosNJacb B BaKYyMe BOMOCTpyHuoro nacoca). B ocraTKe nmoJlyyeHO MacJIO 
(6,3 r), Neperonsiolleeca B BaKYYMe B Mpeesax ofHoro rpanyca. Burxog 89,5% 


reopuu. T. kum. 54—55° /5 um, dj’ 1,019, n#? 1,4830. 
Hatimeno %: C 63,61; 63,67; H 6,44; 6,414; N 29,83 
CsH,No. BaruucneHo %: G 63280: jal ANE N 29,70 


BecupeTHoe Mpo3spauHoe MacJIO CO CBOeOOpasHbIM 3alaxOM, HaMOMHHato- 
muM 3anax Kakao. [pu cTOAHMM BHIAeAeT MEIKE NY3bIPbKH GecliBeTHOrO Lrasa 
WM MOCTeMeHHO OKPallMBaeTCA ChepBa B XKEJITHI, MOTOM B Kpacublit weer. Oxpa- 
IWMBaeT COCHOBY!O JIYYHHKY B 2KeJITO-Kpacubli wBeT. C pacrBopom Msocpaa 
oOpa3yeT ocaflok KpaCHoro Beta, C aMMHaUHbIM paCTBOPOM OKUCH cepe6pa — 
CBeTJIO-2KeJITHIH OCaOK. 

Vudpakpacupiit cnextp (cm *): 899 o. c., 943 cp. 1011 c, 1043 cp., 1100 ¢, 
ios eeioo-e 12900 c. 1301 ¢. 1427-¢c, 1526 0, c, 1700 ¢, 2100° cp, 2852.e, 
2864 c, 2914 cp., 2940 cp, 2970 c, 3280 c, 3332 cu. 

Vudpakpacublit cnekTp mupasouiuua (cm *): 892 cp, 940 c, 1028 cp, 1115 
cp, 1158 c, 1204 c, 1258 cp, 1290 c, 1328 c, 1404 c, 1483 c, 1585 c, 2869 c, 
poourc, 2970 c, dUY0 Cp, 3022 Cp. 

Uncdpakpacuble cieKTpbl CHHMaJIMCcb Ha cneKTpodotomerpe MKC-12 go 5 pu 
c mpu3mol u3 LiF, qasee c NpusMon u3 NaCl. 

JlenuurpafcKuli TeXHOJIOrMYeCKHi HHCTHTYT Tlocrynus1o 

um. JleHcopeta 22 XI 1957 
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Jlonxagn Arxagemuu Huayr CCCP 
1958. Tom 119, Ne 2 


PH3SHYECKAA XHMHA 


B. A. APCJIAMBEKOB u K. M. TOPBYHOBA 


K KMHETHKE MPOWECCOB OBPASOBAHHA OKHCHbIX TJIEHOK 
HA BOJIb®PAME HW MOJIMBJTEHE 


(IIpedcmaeneno axademuxom IT, A. Pe6uxdepom 4 X 1957) 


IIpu uccielopaHuu KHHeTHKH MpOWeccOB OKHCJIeHHA BOJIbcppaMa HM .MOJIMO- 
eHa C HCNO/Jb30BaHHeM MeTOa, MOSBOJIAIOWLerO ONpeeJIATb H3MeHeEHHe Beca C 
BbICOKOH TOUHOCTbIO, HapaAy C MOJYYeHHeM JaHHbIX, XapakTePH3YIOWAX Mpo- 
1ecC OKHCJI€HHA 3STHX MeTAJVJIOB, BLIABHJIMCb (aKTbI, PaCCMOTPeHHe KOTOPbIX 
mpecTaBJlaeT HHTepec Mp HHTepMmpeTawWuH WaHHbIX MO KMHeTHKe OKHCJIeHHA 
JNOOBIX MeTAJIJIOB. 

Mcnovm30BaHHaa® almapatypa MO3BOJINIa OCYULCCTBHTb HEIMPePbIBHbIe Ha- 
OJIOQCHUA 3a MpOWeccoM pocTa OKHCHBIX MJICHOK B LWHpOKOM HHTepBaJe JaBJIeHui 
KuCJOpoyqa H TeMNepaTyp BeCOBbIM Me- 
TOJOM. B3BeWINBaHHe OCYLIECTBJIAJIOCb C 
MOMOULbIO CHelWaJIbHO CKOHCTpyHpo- 
BaHHbIX BAKYYMHbIX KBapleBbIX MHKDPoO- 
BeCOB KOPOMBICJIOBoro THMa (cM. pxc. 1). 
UyBcTBUTeJIbHOCTh BeCOB COCTAaBJIAJa 
5-10°7 r wa WesleHve MHKPOKaJIbl (paB- 
Hoe 0,001 mM) mpH naBecke Jo 7 Pr. 
Tlepuog Koue6annit Becos Scex. Hapsay 
C BH3YaJIbHBIMH HaOJNOAeHHAMH, OCYILe- 
CTBJIAJIaCb ABTOMAaTHUeCKad 3alHCb H3- 
MeHeHHA Beca C MOMOLLbIO COOTBeT- 
CTBYIOWeH 9JIEKTPOHHOH CXe€MbI WH CaMO- 
NMMWyulero TaJlbBaHOMeTpa. 

O6pa3ell, NOABeWeHHbIM Ha LJIMHHOW 
IJlaTHHOBOH HHTH K KOpPOMBICJIyY BeCoB, 
HarpeBaJica B TpyOuaTol neu, KoTOpax 
OblJla CKOHCTPyHpoBaHa B AByX BapvaH- 
Tax — JIA BbICOKHX TemMepaTyp C Ba- 
KYYMHOH pyOallkoH u JIA cpeqHux 6e3 
Hee. Takada KOHCTpyKUMA Med M03BO- 
Jala ovyuaTb Temnepatypp jo 1050° 
pu BakyyMme Jo 1-10°7 mM pr. cr. (06- 
MOTKa lieve BbINOJHeHa Ouc:pHJIApHo). 
Puc. 1. Cxema yctanopku: J —secp, 2— TemmepaTypa u3mepssiacb Tepmomapoit, 
eee neub, 3 — perucTpupyiouian  pacnowloxKeHHOH B HeMocpeycTBeHHO!i 

X@Ma, — CaMOTIMUIVINNH PraJIbBaHOMeTDP 61u30cTH (1—2 MM) OT oOpasia, HW HOl- 
JepxKUBaJlaCb MOCTOAHHOH C TOUHO- 

cTbio!4- 2°. Kucsopox, mouryyaempili pa3jioxenHem XMMUYeCKH UNCTOrO mep- 
MaHranHaTa KaJIMA, OUMMaJIcCA NpomycKaHHueM uYepes TpaHyJMpOBaHHblli Xu- 
Muyecku uncTEI KOH uw Jlopyuiku, oxaxjaemble 2KHAKUM KHCIOpogzom. O6pas- 
Ubl, M3POTOBJICHHbI€ W3 BOJIbpaMOBOH UJIM MOJMOLeEHOBOH *KeCTH UUCTOTOTI 
99,95% c moBepxuocrTsi0 or 8 Ao 30 cm? u Becom JO 5 r, NOMBepraJiuch pasviny- 
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HOH MpefBapuTebuo oOOpaOorke. Odpa3ip nepBolt cepuu HemocpeACTBEHHO 
|“ TocJle WWInoBaHuA NosBepraJuch O6e3KUPUBAHHIO IYTeM OOpaSoTKH B pacTBo- 
pe KOH.O6pasui Bropoit cepuu nocue miINoBaHUA NOBepraHCb AONOMHTEIb- 
HOMY 9VJIEKTPOJIMTHYeCKOMY OJ poBa- rides 

HHO C MOCJeAYIOULMM TUaTeJIbHbIM IIpo- j 
MbIBaHHeM B J\UCTHJIJIMpOBaHHOH Bore. 
B rperbeii cepuu o6pas3tipr mocule yKa- 
3aHHOH BbIle OOpasorKH OKHCJIANHCH, 
a OOpaso0BaBLIHHica OKUCe HIM BoC- 
CTaHaBJMBaJICA B BOMOpose Mmpu Temme- 
parype 600° u Py,= 20 mM pr. cr., nau 
NOJIHOCTbIO. ~UClapsAJICA =B  BakyyMe 
(~10™ mm pr. cr.) mpu Temmepatypax 
600 u 1050° coorgercTBeHHO JuIA MOMHO- 0 

JeHa HW BOJb*ppama. ; ie a a ‘i 500 NG 

OnucaHHasd MOXrOTOBKa NoOBepXHO- 
CTH HW BbICOKaA YYBCTBHTEJIbHOCTb BeCOB 
NO3BOJIMJIM BIepBbIe KOJIMUeCTBEHHO Ha- 
‘ONNONaTb Mpowecc OKUCIeHUA BOJIbppa- 
Ma MW MoJMOeHa Mp TemlepaTypax, OvIM3KHX K KOMHATHOH (puc. 2), 4TO He 
yaJlocb CleJlaTb Jake B TaKOl TIaTebHO HOCTaBJICHHOH paOorTe, Kak HCCJe- 
JoBanue lysb6paucena u Busonra (1); noceqHHe He OOHAPyKUJIN OOpaso0BaHnA 
OKHCHOH MJleHKH Ha Mo mpu KomuaTHol TeMMepaType. 

Ilpu nospileHHu Temmepaty ppl 
pefem? KOJIMYeCTBO KUHCJIOpoqa, pearu- 
pylollero Kak C MOJIMOeHOM, Tak 
HC BOJb(ppaMoM, 3aMeTHO BO3pa- 
cTaeT, IPH 3TOM 3HauHTeJIbHO yBe- 
JIMYUMBaeTCA CKOPOCTb CaMmoro IIpo- 
mecca pocTa OKHMCHOH MJIeHKH Ha 
9Tux MeTaJJax. IIpu Temneparty- 
pax Bpllle 300° pocT OKHCHBIX IJe- 
HOK KaK Ha BOJIb(pame, TaK H Ha 
MouM6eHe = JJOBJIETBOPHTeJIbHO 
ONNCbIBaeTCAH YypaBHeHvemM mapa- 
Oommueckoro Tuna: X?=kt+C. 

IIpu uccsleqoBpaHnu OblJIo 06- 
HapyeHo, 4TO sHaveHve k — 
KOHCTAHTbI CKOPOCTH OKNCJICHHA — 
B CJlyy¥ae OKHCHbIX MIJIeHOK 3Ha- 
YMTeJIbHOH TOJIWLMHbI MaJiO 3aBH- 
CHT OT BeJHUMHbI UCXOLHOK 
(yqebHou) nopepxuocTH. Tak, WA 
oOpa3loB MOJMOLeHa C OMHAaKO- 
Puc. 3. Oxucrenwe Bonbpama mpH Po = 24 MM BbIMH BH]AHMbIMH NOBepX HOCTSAMH, 
‘pt. ct. /—mauhosannprit, 2—snekTpommtuyec- HO C CHJIbHO OTJINYAIOWLHMUCH UC- 

KM MOJIMpOBaHHbIit THHHbIMH MOBepXHOCTAMH (OXHH 

OOpa3siibl moce 9eKTpoJMTHUe- 

CKOrO NOJMpOBaHUA, a Apyrue — mocJe BOCCTaHOBJeHHA B aTMOCHepe BOROposa 

UpesBaputesbHO OO6pasoBaHHOH oKHCHOM neHkH MoO,) KoHCTaHTbI CKOpocTu 

MIpH OHOli u TOM 2%Ke TemMepaType OKa3aJIMCb PaBHbIMH, a BeJIMUYMHbI MOCTOAH- 

Holi C B YpaBHeHHM OTJMYaIHCb B HeCKOJbKO pas. JA nouMpoBaHHbIX OOpas- 

mos C Onlio 61H3KO K HYJO, a AIA BOCCTaHOBJeHHbIX 3HaveHHe C OKa3aJI0Cb 

ONU3KHM KOJIMYeCTBY KHCOpoya, NoTpeOJleHHOrO B Wpollecce MmpeBapUTeJIbHO- 
TO HaHeceHHAl OKHCHOM MJIeHKH. 

Ecau yBeuyenve yXeIbHol MOBepXHOCTH 3a CU¥eT PasPbIXJICHHA MOBepx- 
HOCTHBIX CJIOCB MeTaJJIa IPH BOCCTAHOBJICHHH OKHCH MaJIO CKa3bIBacTCA Ha 3Ha- 
UeHAM KOHCTAHTbI CKOpocTH fk, TO OTAMUME B COCTOAHHM MOBEPXHOCTH OOpasloB, 
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Puce. 2. OxucneHue Bombdpama u mowmHOpe- 
BA oe 100 mm pt. ct. J— W; IJ— Mo 


150 


100 


HOBEPFHYTBIX TOKO LWIMPOBAHHIO WJM MOCMe WIMPOBAHHA IWIEKTPOJHTH- 
yeCKOMY TIOJIMpOBaHHIO, B OOMbuleli Mepe CKa3bIBaeTCA HMeHHO Ha SHadeHHH 
KOHCTaHTLI CKopocTu k MW Jaxke Ha 9Hep- 
TMH aKTHBalHu, YeEM Ha BeJIMYNHe MOCTOAH- 
Ex Holt C. Bansanue pasiuuua B OOpadorKe 
<<" TIOBEPpXHOCTH Ha XO KHHETHYCCKUX KPH- 
BBIX XOPOWO uJNOcTpupyercesa puc. 3. 
TemnepatypHaat 3aBHCHMOCTb KOHCTAaHT 


Ta6Omuua 1 


OG6nacTb TeM- 
°G 


YcAOBHA OMbITa nepaTyp B 


Bone ray CKOPOCTH OKHCJIeCHHA BOJIbpama WM MOsHO- 
JAEKTPONMTHYECKH leHa WIA OOpasiloB ¢ pa3sJIMYHOH mpesBa- 
Bae one 360500 |4g.5  DHTetbHOlt oOpaGorKoi_MoBepxHocTH pe: 
[audosan., cTaBleHa Ha puc. 4. SHavenHa 9HeEprHun 
Po = 24 mM 390—500 |41,0  aKTHBalluw mpuBegenbi B Tad. I. 
LUaucosan., Paguuuve B BesIMUHHaX 9HeEprHl ak- 
Po, = 100 mm 360—550 | 43 THBAUNH JIA BJIeKTPOJHTHUeCKH MOJIMpO- 
Se aa « BaHHBbIX HW WLWMPOBaHHbIX OOpasOB BOVJIb- 
ROHRME Meer <j DOO==3608 WDD (bpaMa BbI3bIBaeTCA, BePOATHO, TEM, YTO | 
IpH WJIMpoBaHHH IMpOMCXOAMT CHJIbHOE | 
Monu6neu MexaHHyeckoe jlecpopMupoBaHie MOBepXx- | 
HOCTHOFO CJIOA C MOABJIEHHEM OCTATOUHBIX 
U1 udosan., Z 
Po, = 100 mm 360—500 |36,0  Hanpsxxennit. B culyyae xe oOpa3loB, Mo- 
I tuosan. , BePrHYTHIX MOCeLyIOULeMy IJIeEKTPOJIMTH- 
Po, = 100 mm, YeCKOMY HOJIMpOBaHHIO, MOBePXHOCTHBIH 
TOHKHe MVI€HKH 320—360 | 25 


Hanps2KeHHbIit cof pacrBopserca. JTeit- 
CTBUTCJIbHO, pH IJIeKTponorpaduyecKOM 
McCJlelOBaHHH B NOCJeqHeM CJlyuae OOHApyxKUBaercA YeTKAA KapTHHAa, Xapak- 
TepHad WIA MpoKaTaHHoro Bosbdpama c ocbio TekcTypp! [O01]. OnepruxA ak- 
THBAaWMH B CJly4ae OKUCJICHHA IWIMPOBAaHHOFO MeTaJJla YMeHbIlaeTCA, MO-BHAM- 
MOMY, 34 C¥Ue€T BOSHMKAIONINX Np LWJIH- 
cboBanHM HalpAxennh. 

IIpu Temnepatypax uuxe 360° kak 
JIA BOJIb(ppaMa, Tak HM WIA MOWMOReHa 
xoq mpamow Ig k —1/T us3zmensercs; 
HaKJIOH €€ YKa3bIBaeT, YTO B STO O6- 
wacTH TemlepaTyp mpotecc mporeKaer 
C MeHbUeH 9HeEprHell aKTHBalMu, a 
HMMeHHO, 3HaveHwe ee mouTH B 2 pasa 
MeHbINe 3Ha¥YeHHH, COOTBeETCTBYIOUINX 
Ooulee BbICOKHM TeMmepatypam. 

J\anHHble 10 KMHeTHKe OKHCJIeHHA, 
MOJYYeHHbIe WIA pasHbIX Temmeparyp 
Kak Ha Pa3HbIxX OOpasilax, Tak HW B yCuJO- 
BUAX, KOra Ha OJHUX MH TeX Xe OOpas- 
WaX MPOWecc OKUMCJICHHA OCYLULeCTBAAJICA 
NyTeM [OCJIe@OBaTeJIbHOH CMeHbI OJ- 
HOO TeMIepaTYPHOrO peykKUMa Ha Jipy- 
rou, MoKasaJIM, YO KOHCTaHTbI CKOpocTu 
3aBUCAT B CHJIbHOH CTeneHu OT TOJULU- 
Hbl OKUCHO mlenku. pu neOoupmoi Puc. 4. Temmeparypnaa sapucumocth Kon- 
TOJIMMMHE KOHCTaHTa CKOpOCTH uMeeT ee CRODOGHEAAOKUC TERNS REC TE USN 
HanOOJIbilee 3HayeHHe, C yBesMUeHH- trek Seat ae act Pare 
€M TOJIILMHbI Koncranra CKOPOCTH JIA Tea ang Oath Bas opie 
Pah ee jlestre payee Ralv ieHeRteR ee 6— BOJIbPpam wWsMpoBaHHblit, Po, = 24 MM 

pt. CT.; 2@—soubdpamM deKTpoumTHueckH 
B HeCKOJIbKO pas. ITH CoorTHoIte- NOJMPOBaHHbI, Po = 24 MM pr. cr. 
HHA BUHbI M3 JaHHbIX Ha puc. 4. 


Takyto 3aBUCHMOCTb KOHCTAHT CKOPOCTH OT TOJIULHHbI OKHCHOH MIeHKH 
MO2KHO, 10-BHJMUMOMy, OObDACHUTh TCM, 4TO POCT OKaJIMHbI ONpeleJIAeTCA TIpo- 


ecco Nudpy3Hn KOMMOHeHTOB Yepe3 OKUCHYIO TJI€HKY, KOTOpbIH, Kak H3Be- 
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CTHO, MO2KeT IpOTeKaTb KaK MO TpaHHllaM 3epeH, TaK HW BHYTPH KpHCcTaJMue- 
‘CKoH peierkH. IIpu Oovlee Hu3KHX TemnepaTypax, KOFa, BCJIeACTBHe MeIWIeH- 
‘HOrO NpoTeKaHuA Mpollecca, TOJIHHAa OKMCHOM MJIeHKH B YCJIOBHAX OMbITa He 
‘MOCTHPaeT 3HAUHTEJIbHbIX BeJIMYHH H OKa3blBaeTCA COH3MepHMOH C pa3sMepaMH 
KpHCTaJIMTOB B Hel, B NepeHoce pearHpylOulHX KOMMOHEHTOB pelllatoilyt1o 
“pollb JosKkHa UPpaTb Audppysus no rpanullam 3epen (uM OJIOKOB, BOSHUKaIOULNX 
'B OTJCJIbHBIX 3€PHaX BCJIeACTBHe HeEYNOpAROYeHHOrO OOpas0BaHHA HU pasBUTHA 
SapOfblllleH OKMCH), XapakTepH3yeMaa MeHbIlel BeIMUMHOM SHeEprHn aKTHBa- 
‘uuu. IIpu yBeruennu TOMUHHbI OKUCHOPO CJION NO 3HAYeHHI, HAMHOTO MpeBbI- 
‘Maloulu4X Pa3MePbI OTJeJIbHbIX SCPe€H OKHCJIa, CKOPOCTb OKHCJIEHHA HadHHaeT 
 ompemesatEcs udpysvel KOMMOHEHTOB B OObEME KPHCTaJJINYeCKOM PeLeTKH, 
-YTO CBA3aHO C OOJbIeH BeHUHHOH SHEPprMH aKTHBalluu. PoJlb TemnepaTyppl 
TIpH 9TOM CBOJMTCA K BJIMAHMIO Ha CKOPOCTb NepexOfla U3 OONAaCTH MaJIbIX TOJI- 
‘IWHH OKHCJIa (C ONpedesAionleH Mmpolecc MeXxKKPUCTaIMTHOH uddysvel) B 
OOacTb OOJbIUNX TOJIHH OKHCJa Cc pelliaromleH OGbemHOH Auddysuen. 


Wuctutyr dbusnueckol xXamMHu Tlocrynuao 
AxkajlemuH HaykK CCCP 27 IX 1957 


ITMTHPOBAHHAA JIATEPATYPA 


lE. Gulbransen, W. Wysong, Metals Technol., 14, Ne6, Techn. Publ. 2224, 
2226 (1947). 


Jloknaygn Axanemunu nayr CCCP 
1958. Tom 119, Ne 2 


PH3BHTECKAH XHMHfA 


Ji. Jl; BEJIAKOBA u A. B. KHCEJIEB 


BJIM4AHWE QETHAPATAUMH MOBEPXHOCTH CHJIMNKATEJIA 
HA AJICOPBLLMIG NAPOB BEHSOJIA HW TEKCAHA 


(ITpedcmaeaexo axademuxom M. M. y6ununeim 10 VIII 1957) 


Vcceqopanne Jerufpataluu moBepxuHocTeli afcopOeHTOB, ABJIAIOULUXCH 
MPOTOHHBIMH KHCJIOTAMH, MpelcTaBJIAeT OOIbUIOH MHTepec B CBA3H C TeM, UYTO 
HaJIMUMe HaNOBepXHOCTHIUAPOKCHbHbIX py YBeEIMYMBaeT SHEPrHto alcopOunn 


M0Mb/ 2 


Puc. 1. W30Tepmpr axcop6uun mapop GeH30ula Ha cumuKarene KCK-2, mpokanecHHom mp pa3- 

JIMYHBIX TeMiepatypax B BakyyMe. Uepnble TouKH — Aecopouna. M3s0repma na KCK-2, 200° 

BsaTa U3 (°). CnpaBa BBepxy — KpuBble pacmpeseseHHa OObEMOB NOP, BHIYHCIeHHbIe H3 9THX 
H30TepM 


BeMeCTB, OOaaloulX IJeKTPOHOAOHOPHOH dbynkuuel (1,7). Dro ornocuTca He 
TOJIbKO K afcopOaTaM, CHOCOOHbIM BCTYNAaTb B BOMOPOMHYIO CBA3b, HO TakxKe U 
K H@HACBIILeHHbIM H aPOMATHYeCCKHM YIvIeBOOpoamM, CMOCOOHBIM B HeKOTOPbIX 
CJy¥aAx OOPasOBbIBaTb MOJIEKYJIAPHble T-KOMMVJICKCbI C MPOTOHHbIMA KUCJOTA- 
MH. Tak, mpoKaJIMBanne CuJIMKareia Ha BO3yxe, Belyulee K ernaparanuu 
ero MOBePXHOCTH, YMeHbIaeT aCOpOMHI0 NapOB He TOJIbKO MeTaHOJa, HO H OeH- 
souia (*). C pocrom rufpaTalluv MoBepXHOcTH KpeMHesema, MOsyYeHHOTO CxKH- 
raHHeM KPeMHHHOpraHMyecKHX COeMMHeEHHH, MpOMCXOAMT yBedMYeHHe afcop- 
OWMu UM TeNJOTbI alcopOuHH NapoB OeHs0/Ia, B TO BpeMA KaK JIA TeKCana 9TH 
BeJIMUHHbI OCTAIOTCA MpaKTHYeCKH HeH3MeHHbIMH (4). 

B nacrosttelt paOore uccJleqoBaslach 3aBHCHMOCTb acopO6uuu napoB Gen- 
30Jla HW PeKCaHa OT KOHIeHTpallMH THAPOKCHJIbUbIX py Ha NOBepXHOCTH Kpyn- 
298 


HonopucToro cuuMKareia KCK-2*, nsmenenHe KoTopoi ocyulecrBsAmocb 
TeEPMUYECKOH JeruipaTalime B Bakyyme. Jlna sToro oOpasert (oKoNO 3 r) no- 
MeiaJiCAa B KBaplleBy!lO THJIb3y BaKYYMHOH YCTaHOBKH H MpOKaJMBaJicA pH 
Temlepatypax 200, 400, 500, 650, 850, 950 u 

1020°. pu 200 u 400° orkauxa Besacs B reue- (1018/M? 


Hue OKOJIO 100 uac., mpH G6ouee BLICOKHX TeM- 6 

Mleparypax — or 25 yo 60 uacos. Kpurepuem 12 

KOHWa OTKAYKH OblIO MpakTHYeCkoe Mmpekpalile- B f 
= 


HH€ BbIJeIeHHA BOJbI pH WanHoli Temnepaty- © 
pe **. Brijeapmasica Boda norsoulaach mep- 2 
XJIOpaTOM MarHHA, B3BeLIHBaeMbIM Ha Ipy2xkHH- 


HbIX KBapleBbIX Becax (*). TounocTb ompeseule- a UY; J co /e 
Hua Opiia 5-10°° r Boge na 1 r cuanKarena. ? 08 
{locne MeruApatallun mpu Kaxyoli us yKasaH- | gggl § 06 
HBIX TeMMepaTyp H3yYaJIHCb H30TepMbI acop6- 20n J 94 
HH Mapos as0Ta pH —195° (qua onpemesenna «, Ne 
yeJIbHOH MOBepXHOCTH OOpasila) H H30TepMBI 100 ie 
ajlcopOuHH napoB OeH30Jla Hu rekcaHa mpu 20°. : 

O7H [Ba yruiepofloposa c paBHbIM UHCJIOM aTo- 20g" G00, 10006 


MOB yrvlepofla B MOJIeKyuJle acopOupyrores Kuc- 
JIbIMH acopOeHTaMH N0-pa3HOMY, H CpaBHeHHe Puc. 2. Vsamenenne MOBepXHOCT- 
MX MOBeJeHHA JlaeT BO3MOXKHOCTb CYJUTb O HOM KONNeHTpayHH rHAPOKCHAbHBIX 
COCTOAHHH MOBepXHOCTH axcopGeHTa. V30repmpr TPY™ Aox (/), YaenbHOl MoBepx- 
afcopOuun u AecopOuu napoB GeH30Na u3mMe- CTH (2) H oOmero OObema Nop 
PAJUCb NO OTHOCHTebHOrO JaBseHus p/ps= 1. ee SF 
Vsorepmp! atcopOuuu mapos rekcana usmeps- P@tY? KCK.2 Beane 

Jucb 0 p/p, 0,4. 

Ha puc. | npuBezenbl u30Tepmbl acopOuuu u JecopO6unu napoB Gensou. 
M3 storo pucyHKa BHHO, YTO afcopOunA MapoB OeH30/1a B OGJacCTH MOHOMOJIe- 
KYJIAPHOrO 3aNOJIHeEHHA CHJIbHO YMeHblIlaeTCA MO Mepe MOBbILIeHHA Temiepa- 
TYPbI MpOKaJIMBaHuA CHJIMKareA, IpHYeM H3MeHAeTCA Jarxke POpMa H30TEPME!: 
OT BbINYKJIOH OHa MepexofuT B BorHyTy1. Ha puc. 2 npHBeeHbl 3aBHCHMOCTH 
BeJIMUHHbI YeJIbHOH NOBepXHOCTH s, OObeMa NOP UV; HW KOHWeHTpallMn Tupo- 
KCHJIBHbIX [PYM “oy Ha MOBEPXHOCTH CHHKareJiA OT TeMMepaTypbl MpoOKaJIH- 
BaHua ero B Bakyyme. IIpu narpeBaHuu cuuKarena fo 850° moBepxXHOCTb 
oOpasila s H OObeM MOP VU; YMeHbUIMIUCh Ha 9%, MpH HarpeBaHHH Jo 950°— 
Ha 20%. OgHako 3 KpHBBIX pacnpeyeseHHA OObeMOB Op 0 9PpdPeKTHBHBIM 
TMametpam (puc. 1) BumHO, YTO pasMep NOp MpH 9TOM He u38MeHHJICA. ToubKO 
uarpeBaHHe MIpy elle OoJlee BbICOKON TeMIepaType MpHBeJIO K 3aMeTHOMY CYyKe- 
Huio Top. Tak, mocJle mpokasIMBaHus mp 1020° cpeqHult Auametp nop coKpaTus- 
ca ot 100 A go 62 A, mpuuem, kak BHHO M3 KPMBBIX pacmpeyeeHusA, Ooslee 
Y3KNe MOpbI CTaJIM 3AHUMaTb Y2Ke 3HauNTeMbuyIO oO OObema Nop. Takum 06- 
pa30M, Ip MpoKasuBaHHM KpyNMHONOpUcTHIX cusuKareseH B BakyyMe (°,°) 
UX CTPyKTypa He MOMBepraeTCA CyUeCTBeHHOMY M3MeHeHHIO MH MIpH HarpeBa- 
HHH MmpHOuH3suTebHO Jo 900° noBepxHOCTh H3MeHAeTCA He3sHauNTebHO ***. 
Us puc. 2 BUAHO, YTO KOHWeHTPalHA THAPOKCHJIbHBIX TpyMN Ha NOBepXHOcTH 
CuJlMKareIA B pesyJIbTaTe MpoKasMBaHHA Wo 950° coxpaTusacb GOoslee YeM B 
10 pas ****.OOmee KoMMYeCTBO Ta30B,BbIAeMBUIeeCA OT 400° no 1020°, coctas- 
JIANO OKONO 4 w-MOJIb/T, T. €. SHATHTeJIbHO MeHbIe, YeM B Gay 

Takum o6pa30M, u3y4aa alcopOlMIo yruJieBOLOpOoB Ha WIMPOKONOPHCTEIX 

* ror oOpa3el cuiukKarema u3yyasca B padoTax (°,°). 

** 34 nocuegune 12 uacoB OTKAYKH BbIeIAIOCh NPHOAM3HTEIBHO 3- 10-4 r Bonpr Ha | r cnau- 


Karela. 
*** TIpoxamuBanue Ha Bosqyxe (4) u B napax Bopp (1°) IpHBOAMT kK 3aMeTHOMY yMeHbUICHHIO 
TOBepxHocTu MmpH Oomee HU3KOM TemMepaType. 

*e* — Cya6oe MOBbIMeHHe KpuBoll mpH TemMepatype 1020°, BeposTHO, CBA3AHO CTEM, YTO 
YaCTb «CTPYKTY PHO BOAbI> CHIMKAareA HAXOMMTCA BHYTPH NepBHYHIX VaCcTHIL ero CKeTeTa HM TIpH 
BbICOKUX TemMepaTypax BbiemseTcA.Ee Hemb3A OTHOCHTb K MOBCPXHOCTH ,OMHAKO KOMHUECTBO CC 
He3HAYHTeIbHO, Ha YTO YKa3bIBalOT TaK?Ke OMBITHI M0 netirepoo6meny (1) . 
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oOpaslax, MpOKaJieHHbIX pH Temmepatypax or 200 yo 950°, MbI HMeJIM Je10 | 
© cHuMKareyieM OWUHAKOBOH CTpyKTYPbI NOP, HO pasMHUYHOH 
cTeNeHH THApaTauuHHn NOBEPXHOCTH, ATO NOSBONMO Mpo- 
CJIENUTb 3ABHCHMOCTb acopOlnH MapoB OeH30Jla W rekcaHa TOJIbKO OT KOHILCHT- 
pallu THAPOKCHJIbHBIX TpyM Ha MOBepXHOCTH CHJMKareds. 

Ha puc. 3 culeBa m0Kas3a- 
Hbl aOcCOJNOTHbIe +H3SOTePMbI 


pemones me ajCcOopOWHH MapoB Oensoula B 
oes MOHOMOJIeKyAApHOH  oOsla- 
j Osh, CTH, NOJy4eHHble pacueTOM 

[ 


OMbITHBIX H30TepM puc. | Ha 
eCMHHUILY MOBepXHOCTH, Ol- 
peleleHHoHw mo aycopOunu 
mapop asota. Ha 9ToM pH- 
CyHKe cmpaBa lpHBeeHbl 
KPHBbIe It aOcCOJIOTHBIX 
u30TepM ajfcopOuuH MapoB | 
rekcaHa. | 
Usorepma afcopOuuH mapos | 
rekcaHa Ha Tuj[paTHpOBan- | 
Puc. 3. A6comorabie w30TepMEl agcop6uun mapos 6ex- HOM MNOBeEPXHOCTH CHJIMKa- 
30s1a (cyleBa) H TrekcaHa (cipaBa) Ha NoBepxHocTH cusu- Te MOUTH JIMH€HHa, MU NO 
Karetn KCK-2 mocue mnpokaJIMBaHHA B BaKkyyMe Mpa XapakTepy 61u3Ka K 4H30- 
200° (1), 400° (2), 500° (3), 650° (4), 850° (5), 950° (6) repme ancop6uun mapoB 
uw 1020° (7). 8— Jlannpie iA KBapila ° 
rekcaHa Ha %XHJKOM Bose | 
(4). B To Bpema Kak aj- 
copOlux mapoB reKcCaHa Ip H3MeHeHHN TufpaTauuu noBepxuocTu B 10 pas 
MpakTHuecKH He H3MeCHHJlacb, alcopOuNa napoB OeH30Jla YyMeHbIIMJIacb B 
3,5 pasa (npu p/p, = 0,1, KpuBple aa KCK-2-200° nu aaa KCK-2-950°). 
B cnyyae aqcopOluu rekcana Ha CHJINKareJie HMeeT MeCTO BaH-jlep-BaaJIbCco- 
BO B3aHMOJleliCTBHe, B KOTOPOM IIpHHHUMAalOT YYACTHE He TOJIbKO AaTOMbI MOBepX- 
HOCTH ajcopOeHTa, HO HM aTOMbl, HaXOJAllMeCA BHYTPH YacTHI ero CKeJleTa, | 
TaK YTO H3MeCHeHHA QJIeEKTPHYeCKHX HM MalHHTHbIX CBOHCTB MOBepXHOCTHBIX 
rpynil MpH WerHApaTawuu He MOXKeT CYyWeCTBeEHHO H3MeHHTb 9HEPrHlo ajcop6- 
WMH HaCbINLeHHbIX yrviepoqopogzos. B ciyyae acopOunn OeH30Jla BaH-jJlep-Ba- 
aJIbCOBbI CHJIbI TAK2%KEe BHOCHT OOJIbUIOH BKJIa, OMHaKO 9Heprua alcopOuun Cen- 
30/14 IIpH YHCTO BaH-ep-BaaJIbcOBOH aJcopOuun (1°) MeHbIle 9Heprun acop6- 
mun rekcana. B oranune or aycopOuun Ha rpadure (7°), ancopOuua napoB GeH- 
30J1a Ha PHApaTHpOBaHHOH MOBepXHOCTH CHJIMKaresia, KaK BULHO u3 puc. 3, 
3HAYMTeJIbHO MpeBbliuaeT aCopOuMIo NapoB reKcana, Hu TenwoTa alcopOunu na- 
poB OeHs0Jla Ha THApaTHpOBaHHOH NMOBepXHOCTH KpemHeseMa OO/IbIe, 4eM 
rekcana (*), Oro noka3biBaeT, YTO B CJyYae adcopOmnu Gen3oula Ha rHspatu- 
POBaHHOH MOBepXHOCTH KPeMHe3eMa, KPOMe BaH-lep-BaaJIbCOBa B3aHMO/leli- 
CTBHA, WMeeT MeCTO JONOJHUTebHOe B3aMMOJeHCTBHe TuNMa x-KOMMJIeKca 
(*,”,8,7°,7"). B orimune or rekcana, adcopOuua napos 6eu30a pesKO yMeHb- 
WaeTca C NajeHHeM KOHIeHTpaltun rpyum OH ua mopepxuocru cusiMKares, 
MOTOMY U4TO CHHMKaeTCH BO3MOXHOCTh TakorO JONOJHUTebHOrO B3aHMOJeli- 
CTBHA Me*KY MOJeKyJIOH Oensoa uw rpynumama OH nosepxuocru. IIpu 
yHaJleHHH C MOBepXHOCTH THAPOKCHJIBHbIX Tpynll CHUMaeTCA TO JOMOJIHMTeJIb- 
Hoe CrellupuyecKkoe B3aHMOJeHCTBHe, KOTOPOe XapakTepHO JWIA aycop6unn Gex- 
30Jla Ha THA paTHpOBaHHOH MOBepXHOCcTH cusINKaretA. B TO BpeMA Kak Ha Puy- 
paTHpOBaHHOM MOBepXHocTH aOcoOJOTHaA BeMUMHAa alcopO6unH mapoB OeH3oua 
MPH OTHOCHTeJIBHOM JlaBsIeHHu p/p;= 0,1 npeBbiilaer BeMUMHY afcopOuun re- 
Kcana Ooylee vem B 2,5 pasa (puc. 3), Ha AeruApaTupoBaHHoll NoBepxHOcTH 
aOCOJHOTHbI€ BeJMUMHbI aCopOuMM MapOB Gen30ua HW reKcaHa BeCbMa GJIN3KH, 
TaK Kak erupaTHpOBaHHad MOBePXHOCTh yep2KUBaeT MOJICKY Jbl KaK OeHsouIa, 
Tak H eKcana JIMUIb 3a CUeT BaH-ep-BaaJIbCOBbIX B3auMOJelicTBUl. [lockombKy 
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| mpH p/p, = 0,1 aqcopOuna reKkcana 


pasa Ooubie aqcopOuun Oensoua*. 


) cTaHTbl C ypapHenua BOT yaa 
| OeH30/Ia HM TekcaHa OT BeJIMUMHDI 


TOJIAPHSYEMOCTh TekcaHa OoJIbie NOMApusyemocTu OeHsOUa, allcopounA apoB 


TekCaHa Ha AeraApaTHpOBaHHOH NOBepXHOCTH CHJIMKaredA, Kak M Ha MOBepx- 

-HOCTH [paHTHpOBaHHOH ~~ Ca- 

uu (1), marke HeCKONbKO Oompuie §— 41226/m? 

—alcopOunu mapoB GOensosa. Tak, 
S 
iT} 


Ha cCHJIMKaresie KCK-2, 950° B 1,7 


x 
Ha puc. 4 mpupegena 3aBncn- &! 
MOCTb aOcCOJNOTHOH BeJIMYHHbI aj- ¥ 
copounn mpu p/ps=0,1 u KoH- 


MMOWaqH, MpHXo,Alelica Ha OHY . 

rpynny OH owon**. M3 2roro 

PHCYyHKa BUAHO, UTO OCHOBHOH cay 2 
a) 


aycopOuwH H 9HeprHH ajcopo6mnH 
mapoB OeH30/1a MpHXOANTCA Ha 
CPpaBHUTeJIbHO y3KHi WHTepBa 
H3MeCHeCHHA oH, MpHOJIM8HTeJIbHO i op 
oT 3,0 fo 5,5 yw-Moub/M?, TO 0 100 150 200 A 

COOTBETCTBY€T H3MCHCHHIO Woy OT 
30 7045 A?. Tax kak ajjcopOupo- Puc. 4. 3aBHcuMOcTb a6comOTHOM BeNHUMHbI al- 
BaHHad Ha MOBepXHOCTH cuvIMKa- COPOUMH MpH p/p, =90,1 H KoncTanTE! C ypaBHe- 
re MOseKYJIa OeH30/Ia BIWIOTHOM =I BOT ana Oensona (1) urexcana (2) or nuioma- 
MOHOCJI0e 3aHHMaeT oKoIo 49 A? ios 2 acta ea ee ee ee sti aes 
(*,7°), TO peskHi clay aqcopOuMH = yanpuni coin Rian he ie Ss paper a © Si A, 
OeH30JIa CBA34H, MO-BHAHMOMy, C sees 


TeM, UTO MOJeKyJIa OeH30JIa B 3TOM OONACTH TepxeT BO3MOX%KHOCTb B3aHMOseli- 


CTBOBAaTb OJHOBPCMCHHO C HeCKOJIBKUMH PHA POKCHJIaMH MOBePXHOCTH. 


MockoBckHH TocyapcTBeHHbIli yHHBepCuTeT Tocry nso 
um. M. B. Jlomonocosa 26 VI 1957 


UWMTHMPOBAHHAA JIMTEPATYPA 


1A. B. Kuceaes, JAH, 106, 1046 (1956). 7 A. B. Kuceses, Coopx. Iopepx- 
HOCTHbIC XMMHUCCKHE COCAMHEHHA HU UX POb B ABMECHHAX aycopOunn, M., 1957, crp. 90, 199. 
3 A.B. Kucenes, K.T. Kpacuapbuuxos, Jl. H. Co60ameBa, HAH, 94, 85 
mon4)." 2A A Mcupuxksan, A. B. Kucenes, JAH, 115, 343 (1957). * A. A. 
Mecupukan, A.B. Kuceaes, MAH, 110, 1009 (1956).. ° Jl. TT. Benakosna, 
© M. Taxurut, A. B. Kucenes, KOX, 31, 1577 (1957), *’M. A. Kaanuxo, 
Coopu. TlopepxHocTHble XHMHYeCKHe COeAHHEHHA H UX POMb B ABMeHHAX ancopouuu, M., 1957, 
erp, 155, 8 ALA. Ucupuxan, A.B. Kucenes, 1KOX, 31, 2127 (1957). ®. R.A. 
TanNordstramd Neb. Krever iH. ER i es--J. “Phys. Colle Chem, 55, 621 
(1951). 3° T. Puc, Coopx. Katanus, Karamusatoppi opranuueckux peaxunl, UJI, 1955, crp. 
37. “4 T. K. Bopeckos, M.C. Bopucosaun gp., JAH, 62, 649 (1948). @ R. G. 
Meavudvenvan, P. Ho, Emmett, J.cAm,. Chems, Soew—78, 2117. (1956)... W. 
a ere hOllersaid4o4, (ooo). *- Dp, C, Jones, R.H.Otfewili., J, Chem: 
Soc), 1955, 4076. °° H! H. Asryas, Tl. HW. Bepesun, A.B. Kucenes, WU, A. 
Jlnrruua, W3s. AH CCCP, OXH, 1956, 1304. 4° A. B. Ku.cenes, Ycn. xum., 25, 
705 (1956). 17 A. H. Tepeuunu, Coopn. Ilopepxuocrupie xumuueckue coeqMHeHHA H UX 
polb B ABMeHHAX agcopOumu, M., 1957, crp. 206. 18 IO. A. DubTeKkos, Jiucceptauna, 
MITY, xum. cpax., 1956. 


* V3 puc. 3 BHHO, ITO acopOunsA MapoB rekcaHa Ha CuMKarede, NpokaseHHOM Mpu 650° u 
pple, cCoBMagqaeT c afcopOuneli na KBapue (18). M3orepma aycopOuuu mapop GeHsovla Ha 
oOpa3ile, MpoKaenHom npn 1020°, uger Bille u30TepMpI Ha OOpasax, MpoKaseHHEIx pH 850 
u 950° (puc. 3), u3-3a yBerMYeHNA acopOuMOHHOrO MoTeHIWMaNa B TOHKUX Topax (6), cocTa- 
BUAIOULMX OONbIUyIO YaCTb O6beMa Top MpoKasenHoro mpH 1020° o6pasua. 

** Ypasnenue BOT xopouio BHINOHAeTCA JA H30TePM acopOUMH NapoB Oe€H3ONA Ha CHANKA- 
rege, 1pokasenHom npu 200, 400, 500°; aa o6pazuon, mpoKasennpix mpH 650 u 850°, uuTeppan 
mpuMenumocTu ypaBHesusn BOT cyxaerca. Msorepmei aqcopOunn apoB rekcaHa BO BCex Cy yaAnx 
ONUCHIBaIOTCA 3TUM ypaBHeHuem xyxe (16), OMHAKO MOCMeEMOBATebHOCTh BeMYMH KOHCTAHTbI C 
He BbISbIBAeT COMHeHHH. 
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Jokuaanqp Akaxemuu nayr CCCP 
1958. Tom 119, Ne 2 


PH3SHTECKAAH XHMHA 


f. K. BOPECKOB u B. JI. KYUAEB 


KATAJIATHUECKAS AKTHBHOCTb TEPMAHHS B OTHOWEHHU 
PEAKUMH H30TOMHOrO OBMEHA BOJOPOJIA C JENTEPHEM 


(IIpedcmaeaexo akademuxom A, A. Baaandunom 9 X 1957) 


Hacrosmasa pa6ora uMewla WeJbIo CpaBHeHve yAeJIbHOM KaTaJIMTHUeCKOM aK~ 
THBHOCTH 9SJIeMeHTa-MOJIYMpOBOAHUKa TepMaHHA C AKTHBHOCTbIO MepeXOJHbIX 
MeTaJJIOB, OOJlaaioulMX He3anOJIHeHHbIMH d-30HaMH, B OTHOWeHHHM peaKIHH 
M30TOMHOTO OOMeHa BOAOPOAa C AeliTepuem. , 

Tamapy u Byzap (7) u3y4asm mpoTeKanne STOM peakiwMu mp 302° na mueHKe | 
repMaHHA, MOJYYeHHOH Ha CTeKJle TepMH4eCKHM pa3sJiowKenvem GeH,. Hapsagy 
C BOMOpofo-elitepHeBbIM OOMeHOM OblJIa HCCJIeOBaHa acopOunA BoRoposa. 
ABTopbl IpHWIM K BbIBOLY, YTO alcopOuuA BOAOpOfa Ha repMaHHH IpOHCXOAUT 
c JuccolMallueH Ha aTOMbIl. QHEPrHA AKTHBALMH aCopOUNH MpH MaJIbIX MOKpbI- 
THAX paBHa 14,6 KKaJ/r-MoJb, TenJIoTa ancop6uun 23,5 kKaJ/r-mMouIb. ABTOpbI 
MOlaraioT, YTO aTOMbI BOJOpOa CBA3AHbI C MOBEPXHOCTHIO repMaHHA KOBAJICHT- 


HbIMH CHJlaMH HM MOABH2XKHOCTb HX BOJIb MOBEPXHOCTH 3HAYHTeJIbHO MeHbILIe, 
yeM Ip alcopOuuH Ha MeTaJIJax. 


QIKCNePHMeCHTAAbHAA YacTh 


Yecranosx«a. Mb ucceqoBasIM KaTaJMTHYeCKY!IO AKTHBHOCTb repMaHuA 
CTaTHUeCCKHM MeTOJIOM C WHPKYyJIAWHeH. Onpelesienne coxepxannua HD B Bojo- 
pofo-eHTepHeBOK CMeCH IIPpOH3BOAMJIOCb MeTOJOM TelJOoNpoBoyHocTHn. I loypo6- 
Hoe ONMCaHHe YCTaHOBKH NpHBeeHo B paooTe (?). 


Peakitua BeJlacCb B KBapILeBOM PpeaKIHOHHOM CocyJle B HHTepBaJle TemmMepa- | 


typ or 300 jo 550° mpu JaBsieHnax oT 40 no 190 mM pr. cr. 3KBUMOJIApHOH CMecH 
BoOWOpoa C Welitepuem. PeakUMOHHbIi COCY] ObIJI OTAeJIEH OT OCTAJIbHOM CHCTeMBI 
JBYMA JIOBYUIKaMM TIpH TemMepaType XUAKOFO as0Ta JIA HpeOxXpanenuA KaTa- 
JM3aTOpa OT OTPaBJICHHA NapaMu PTYTH, BAKYYMHOM CMa3KH HU T. I. 

Katawusatop. B kayecrBe kaTalu3aTopa UCMOJIb30BaJICA MOHOKpH- 
CTaJJIMYeCKUM FepMaHHH 9JIEKTPOHHOPO THMa NPOBOLUMOCTH C YJeJIbHBIM 3JIeEKTPH- 
YeCKMM COMpOTHBJieHHeM 6 om-cm. TepManuli ApoOusica B araToBOl cTymKe Jo 
pasmepos uacruy ~10+ mm. Ilopepxuocrb olenuBaslacb 10 BeIMUMHe UaCTHUL. 
Bpilo uccJieqoBaHo ABa OOpasila repMaHusA: C MOBepxHOcTHIO 200 cm? (Bec 2,8 r) 
vu 100 cm? (Bec 1,8 r). H3-3a neyyera mepoxoBaTocTH JleHCTBUTeIbHad BeIMUMHA 
NOBeEPpXHOCTH MOrJa ObITh HeCKOJIbKO Gombe. JIo ucceqoBaHUuA KaTaJuTHUeCKOlI 
aKTHBHOCTH TepMaHult, Kak IpaBuJlO, BOCCTaHaBJMBaJICA pu Temnepatype 650° 
MIpH UAPKYJIAWMN BOAOpOo-NeiTepHeBoH CMeCH B KOHTYpe B TeYveune 6 yac. 

Tlomyueuue BoRoponka u Rehitepuan. Tas ana peakuun 
MOJy4aJIMCh 3JeKTpOMMTHYeCKH. JIA OYHCTKH OT BO3MOXKHBIX CJIeEOB KHCJO- 
pola U asoTa BOLOPOL, a Tak2xKe NeHTepH NpoMycKaJMCb MOCMeLOBaTebHO Yepes 
Newb C MaJaqHeBbIM KaTaJIM3aTOPOM, CHJIMKareJleBbIH OCYIIMTeIb UM yOuJbHy1O 
JOBYWIKY, OXJIa2%KaeMy!0 KHAKHM a30TOM. Bofopod, Kpome Toro, mponycKaJica 
Yepe3 HHKeJIbXPOMOBHIM KaTasIM3aTOp IIpH TemMepatype 300° yA ycraHoBseHuA 
BbICOKOTeMMepaTYPHOFO PaBHOBeCHA MO OpTO-napa-Boopoyy. 

J\iA nlowyuenua jelirepuxA UCMOMb3OBaach TH2KeJad Boa, coep Kallas 
99,6% D,O. 
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Pe3yabpTraTu 


YeJbHad KaTAaIMTHYeCKad AKTHBHOCTS PepMaHHA paccunTbIBaJach HO PopMyuJe 


&: ay Cun — Chip 
aisle tiles 2 
Cup — Cup 


k 


re fm — unCcIO MOJIeH ra3a B ycTa- 
HOBKe; S — MOBepXHOCTb KatTaJH3a- 


Topa; Cup, Clip Hw Cup —coorset- 
CTBEHHO PaBHOBeCHan, HavaJIbHad U 
yepe3 BpeMaA peakitMn ¢ KOHWeHTpa- 
HH. 

Ora (opmyvia cnpaBequBa mpu 
JOOOM MeXaHH3Me OOMeHa BOOpoa 
Cc Melitepuem (?). 

SaBHCHMOCTb KaTaJIMTH4eCKOli ak- 
THBHOCTH RS OOouX OOpa3loB repMa- 
HHA OT OOpaTHOM TemMepatypbl, or- 
peweyieHHad pH aBJIeHHH cMecH 
40 MM pT. CT., MpHBeyena Ha puce. |, 
Queprua aKTHBaUHM peaKUMi PaBHA pyc, 1, Zapucumocts KaTaMHTHUecKOli aKTHBHO- 
17 KKaJ/T-mMoub. YjieIbHadA KaTaJIM- cru IBYX OOpa3iloB repMaHHA OT OOpaTHOH a6co- 
THYeCKaH AKTHBHOCTb OOOHX OOpa3-  T0THOH TemilepatypsI. a — o6paselt Ne e Oe 
HoB TrepManua mp 330° Gpima oKo- = 200 cm"; 6 — o6pasey Ne 2, S= 100 cm 
Jo 3-107! r-momb/cm?-cek. Katasu- , 
THYeCKaA AKTHBHOCTb, ONpesesieHHad JO BOCCTaHOBJeHHA OOpa3syoB upH 650°, 
OblJl2 HE€CKOJIbKO BBIILe. 

[lopaqok peakituM uccJeqoBaJicA Ha NepBoM o0- 


Taqwa, 1 


Mapnenue | =2S|Konuu. HD pasiie repMaHua mpu Temmepatype 480°. B tao. | 

ot ee OC 108 IIPHBeJeHO YHCJIO MOJIelt BOLOpOAO-Jelitepua, OOpaso- 

= BaBlerocd 34 24 MHH., H COOTBETCTBYIONaA CTeMeHb 

MpeBpalleHHA pW pasHbIx aBJleHHaAX. OfMHakoBast 

a ne Oe CTeMeHb TpeBpallleHHA MPH pa3sHbIX AaBJIeHHAX NWOKa- 
ESP WhOr50- 0-5 3bIBaeT, UTO peakKIWHA UeT 10 MepBomMy NMOpsAKy. 


O6cyKAenue pe3syAbTaTOB 


B ta61. 2 mpuBexeubl yeJIbHbIe KaTaJIHTHYeCKNe AKTHBHOCTH TepMaHHs U 
HEKOTOPHIX MeTAJIJIOB B OTHOWeHHH peakUMH BORoposo-LelitepHeBoro OOmMena 
mp Temmepatype 300° u Japsienuu cmecu 40 mm pr. cr. 

Ta6nuna 2 


Ge Ge 
KatasH3saTop Saks (MOHOKpH- Fe Co Ni Cu Au 


cTeK se) CTAaJIJIH4.) 


Y WeubH. KaTaJHuTHY. 
aKTHBHOCTb, . ? - 
P-MOJIb/CM? CeK 4-40-26) 4-5-1028) 49-10-10) 24-4079 | 3.5.10 7 10,65.10- "| 59-107 

Queprund akTuBalluA 
oOMmeHa, 
KKaJI/T-MOJIb _ A ‘Syn il Hy 8,0 16 tO 


YuelbHad KaTaJuTHYeCKaH AKTHBHOCTb TepMaHHeBOH IVJIeHKH, nouy4eHHoH 
TePMHYeCKHM passioxKenvem GeH,, oleHuBaslacb 10 JaHHbIM padoTel ().Ma 
Ta6l. 2 BUYHO, YTO 3TAa AKTHBHOCTb NO NOPAAKY BeJIMYHHbI TaKOBa %*Ke, YTO U 
yebHad AKTHBHOCTh MOHOKPHCTaJJIMYeCKOrO repMaHHA B HallIMX SKCMepHMeH- 
tax. To, 4TO peakIlMaA UfeT MO MepBomy NopAyKy uM ee SHePrHA aKTHBallnn 
(17 kka/r-Momb) 61N3Ka K 9HEPlHH aKTHBAallHH acopOunH BOLOposa Ha TepMa- 
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nun (14,6 KKaJl/r-mosIb), NosyueHHOH B paOore ('), YKa3bIBaeT, YTO B YCJIOBHAX 
HallMX OMbITOB OOMeH HeT MO alCOpOMMOHHO-eCOpOWMOHHOMY MeXaHH3My ' 
lIpH MaJIbIX CTeMeHAX 3alOJIHCHHA MOBEpXHOCTH TepMaHHA aTOMAaMH [a3a H JIMMH-— 
THpylouleli craquel peakuun aBsaeTca ancopOuna. IIpu nepexoge kK OOM | 
CTeMeCHAM 3aMOJIH€HHA MOBEPXHOCTH SHEPrHA AKTHBAlMH peakIWHH, MO-BHAHMO- 
MY, JOJDKHA BOSpacTaTb, NpHOJMxKAaACh K 9HEPIMH aKTHBAMN ecopOlAn Bo- 
nopoya (oKovio 41 KKaJ/r-MouIb) IpH CTeMeHAX 3aNOJIHeHHA, OJM3KHX K eXMHHLe. 

SHaveHHA YJeJIbHBIX KaTaJIMTHUeCCKHX AKTHBHOCTeli MeTasJIOB Fe, Co, Ni 
Cu, Au B Ta6s. 2 paccunTanbl mo JaHHbIM paOorsl (7) B mpekmosoxwKeHHU Mep- 
Boro mopsyKa peakunu. Kak BuyHO 43 TaOJ. 2, KaTaJIMTHYeCKaA AKTHBHOCTb 
MetaJJioB 1V nepHoya BO3pacTaeT C YBeJIHYeHHeEM MOpAAKOBOrO HOMepa H JOCTH- 
TraeT MaKCHMyMa Y HHKeJIs. 

IIpu mepexoye of HHKeJIA K MeQH — dJIeMeHTY C 3aNOJIHeEHHOH d-30HOK — 
KaTaJIMTHYeCKasd AKTHBHOCTS pesKo cHuxKaetca. M3 Ta. 2 BuHO, UTO Np 300° 
AKTUBHOCTb repMaHHAl Ha 3 NOPAKa HWKe, YeM Y HHKeJIA, HW OJIM3Ka K AKTHBHOCTH 
xeJlesa. [IpH mepexojyle K OoJlee HH3KHM TeMNepaTypaM KaTaJIMTHYeCKaH aKTUB- 
HOCTb TepMaHHA JOJLKHa CTaTb, MO0-BHMMOMY, Ha HeCKOJIbKO NOPAJKOB MeHbIIIe, 
ueM Y TlepeXOHBIX MeTAJIJIOB, H3-3a OOJIbIeH BeJMYHHbI SHEPrMH aKTUBANY 
peakunu. 

KataJuTuuecKad aKTHBHOCTb Me Ha NOPAOK MeHbIlle, YeM y FrepMaHHsA. 
Sto o6ycJIOBJIeHO, MO0-BHMMOMYy, TeM, UTO y TepMaHHA MMeeT MecTO Jpyron 
THI B3aHMOJeHCTBUA C BOJOPOJOM, 4YeM Y MeTAaJIJIOB, He CBA3SAHHbIM C 9JIEKTPO- 
HaMH d-30HBI. 


HayuHo-uccleqoBaTebckHl (bu3uKO-XMMHUeCKHH MHCTHTYT Ilocrynuao 
um. JI. A. Kapnosa Ne AY 


IWMTHPOBAHHAA JIMTEPATYPA 


iiK.Tamara, MoB ont da tit; Adyxin)Catal:,-9 (1957)... *»M. A. A pee Hn nae 
Tr. K. Bopecxos, M.T.Cauupxko, Ilpo6nemp knHeTuKu u katanu3a, 9, VWsoronpi 
B KaTamn3e, 1957, ctp. 61. 
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Hoxaayn Akagemuu nayx CCCP 
1958. Tom 119, Ni 2 


®HSHYTECKAS XHMHA 


A. T. JOP®MAH 


HOBbIN METO), MHTEPIIPETAWHH MATHATHOM BOCNPHUMUMBOCTH 
| AWAMATHHKTHbIX OPTAHHYECKHX COEAMHEHMM 


(J]pedcmaereHo axademuxom H. H. Cemenoeoim 138 XI 1957) 


CorJlacHO KBaHTOBOMeXaHHYeCKOH TeOpH MarHHTHad BocipuumMunBocth xX 
WMaMarHuTHbIX MOJIeKyJI CJlaraeTCA W3 AByX YWICHOB: KulaccuyecKoro JlaH>KeBe- 
HOBCKOrO J[MaMarHeTH3Ma Yq HM KBaHTOBOMeXaHuyecKoro (paHdleKOBCKOrO Mapa- 
MaPHETH3Ma Yp (?): 


Rk 
Ne2 fan | ty 2 
ea Peper e y) rehy ay st ng (1) 


0 


rue N —uncsio Aporaypo: r} —cpequee 3HaueHve KBaqpata paccTosHua i-ro 


QIEKTPOHA OT OCH Mporeccun; (7 |u,z| 0) — AvaroHasbHble MaTPHUHbIe 3JIeMeHTHI 
IPOUTAJIbHbIX M@PHHTHbIX MOMEHTOB HeBO3MYIeHHOrO cocTosHHa; W,— W,— 
Ja3HOCTH SHEP BoOsOyxeHHOTO MH OCHOBHOrO HeBOSMYIIeCHHbIX COCTOAHMH. 

C wpyroH cTopoubl, corjacHoO SMMmupMyecKOli MarHeTOXuMMYeCKOH cxeme 
(lackauia (7), 


%= Dita t Dis (2) 


PAC “La — OTPULAaTeJIBHbIe KOHCTAHTBI, TPHNHMCbIBaeMbIe OTCJIBHbIM aTOMaM, 


3XOJALIMM B COCTAB MOJICKYJIbl; As — MOMpaBOUHble KOHCTAHTHI (MOJOKAUTeb- 
{ble WJIM OTPHaTeJIbHble), XapakTepv3yIclWe OTKJOHeEHHe OT af MTMBHOCTH 
3CJIEICTBHe HaJIMYuA TeX WIM MHbIX CTPYKTYPHbIX OCOOeHHOCTEeH. 

_ He cymlectByeT aBHOrO COOTBeTCTBHA Mey (opmyviamu (1) u (2). Wupimu 
cJIOBaMM, SMMIMpwyecKHe KOHCTaHTHI y, HA, Tlackasa He mopfaioTcsa mpocTok 


puswieckoii MHTepmperallud C TOUKH 3peHHA COBpeMeHHOH Teopuu. Mobi mocta- 
3HJIM ceOe 3ayauy pacCMOTpeTb MarHeTOXHMMIO AMaMarHTHBIX OpraHdyecKux 
SOeMHeHU UCxXOAA H3 BbIpamKkenusa (1). 
[lia pasqemeHua u3MepeHHBIX y Ha Ya U Yp, KOTOPOe IKCIePHMeCHTAaJIbHbIM 
TyTemM HeocyllecTBMMO, MbI NocTymuM cueqyiouyam oOpasom. JlaH»KeBeHOB- 
‘KUM J[MaMarHeTH3M MOJIeKYJI, KaK MeHee UYBCTBUTEJIbHbIM K CTPYKTYPHbIM 
)COOCHHOCTAM, YM Yp, BHIYMCMAICA MO MpHOmMKeHHOK Popmyvte KupKsyaza (*) 
Negi — 

{4 = — gaa V ka= — 311-108 V ka, (3) 
We a= h?/mc? Tak uasbiBaemblii OopoBcKuh payuyc; k—nojHoe HCO 
,IEKTPOHOB B MOJIeKyJie; % — 9KCMePUMeHTaJIbHO H3MepeHHan MOJIAPHSyeMOCTb. 

Auanus cbopmyibt KupKByja W cpaBHeHve BbIYHCJIeHHbIX SHaYeCHHH BOCIIpH- 
IMUMBOCTH C OMbITHBIMA y COeAMHEHHM, JIA KOTOPbIX MOXKHO NONaraTb Apes 
TUCTJIMBO MOKa3bIBalOT, UTO MpHOmMKeHHad PopMyJla (3) XOpoLIO OMMCbIBAcT 
JaHKCBCHOBCKHHM JMaMarHeTH3M MOJIeKy J. 

ConoctaBuleHHe BbIUHCJIeHHBIX MO (3) Xg C OMbITHbIMH JaHHbIMA X% MO3BOJIMJIO 
MLCHUTh Xp [IA OOsbIWOrO FCA auMpaTHuecKUX HM aJIMIMKJIMYeCKUX Coe AMHe- 
iu. PaccmMoTpeHve 3TMX JaHHbIX BbIABUJIO PAR 3aKOHOMePHOCTCH. 

Bo-nepBblX, YCTaHOBJIeHO, YTO CMellHpuyecKUMH HOCHTeJIAMH MapaMarHe- 
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| 
TH3Ma Xp, — «MarHeTOopaMH» — ABJIAIOTCA HeKOTOPble TpyMlbl aTOMOB, MPH 
BeJICHHbIe B Ta6u. 1 BMCCTEAE TIpH6JIM2>KeHHbIMH 3HaAUCHHHMH HX aman || 
HbIX TlapaMarHuTHblx BOCIIPHUMUHBOCTeH ie | 
Tao6auua 1 


| 
} 


AS WA 
Sc up nigicc Gas meee” MOL CC oe 
DESC Cac: eH Creare NOH Ce &s ar 


O 
+ x'p°10° ~8 ~3 ll el PA AL ey fc) Ge 


Bo-BTOpbIx, MOKa3aHO, UTO MOJICKYJIbl Kak WevJloe oO 1ajaioT HEKOTOPB5IN! 
CpaBHUTeJIbHO HeOOJIbIUHM OOULEMOVIEK y JIAPHbIM TlapaMarHeTH3MOM Xp? 3aBHCAULHN) 


OT CHMMeTPHH MOJI€CKYJIbI H YObIBaIOUIMM C POCTOM pa3BeTBJICHHOCTH H3OMeEPOB: 
TakuM o0pa30M 


Xp =>) ont Ns (4 


CymmupopaHiie MapaMarHeTH3Ma OTJ[eJIbHbIX MarHeTO*opHbIx rpynn ocyulect} 
BJIAeTCA B MOJIHOM Mepe JIMLWb TOra, KOra OHH pacno/IOxKeHbl B MOJIeKY Ji 
aneko pyr oT Apyra (HanpuMep, Mass). 

B-rpeTbux, N0Ka3aHO, 4YTO K J{MaMarHHTHOM KOMMOHeEHTe BOCIIPHHMUABOCTY 
Xq MOXKHO IIPHMeHUTb aAMTHBHYy!O Cxemy. Tora OKas3biBaeTCA, 4TO OT Keb 
HbIM aTOMaM MOXHO IIPHIMCaTb aTOMHble {HaMarHUTHbIe KOMMOHEHTEI: Y¥/,. = — 
— 8.10%, X05, = 2-108 X39 = 9-108 ye 10 ee 
uv T. J. I]pucyrcTBue ABOMHEIX H TPOMHbIX cBaA3seH C=C, C=C u gp. mpo 
ABIACTCA B HeOOJIbIIOM H3ObITOUHOM HaMarHeTH3Me, aHaJIOTHYHOM 9K3aJIbTAallu 
peppakuuit: YicicS— 16-10%, xXcae = —1,8:10% u tT. a. Bee om Kay 
aTOMHble, Tak H IpyMMOBble KOHCTaHTbI HMeIOT ONpeeJieHHbI cbusnuecku 
CMBICJI, YM CYUIECTBeEHHO OTJIMYaIOTCA OT SMMMpHYeCKHX KoHcTaHT Tlackans 
Takum o6pa30M, HaMH paspaOoTaHa HOBad MarHeTOXHMHYeCKanH CXeMat 
Haxolaulasica B CooTBeTCTBHH c cbopmyioH (1). Ia mpakruyeckoro mpumere 
HUA STO CXeMbI K ONpefeJeHHIO CTPYKTYPHbIX CPOpMY.I OpraHMyecKHX Coes 
HeHHH He TpeOyeTCA KPONOTJMBO paCCUHTbIBATh AHaMarHHTHY!O KOMMOHeHT 
Xq 10 YKa3aHHOW aluTHBHOH cxeme. Jia sTOM 3aqauu Mpoule BOCHOJb30BaTbe 
(B Culyuae aMpaTH4eCKUX WIM aTMUMKIMYeCKHX CoeMHeHHH) PopmMy Jo Kupe 
Bya (3). BocipHumM4MBocTb COeqMHeHHA paCC4¥HTbIBaeTCA pH 3TOM CJleLyKt 
UHM IyTeM: 


Y= — 311-10 V ea + G+ Date» G 
Ta6Onuna 2 re % H3MepxHeTCA Ha OMbb 
Laiins eee SPH) Te; Rk HemocpeXCTBeHHO OFF 


BbIU. NO Hamel 


es SKCII. 


cxeme Ilackasa = 
3aMMCTBYIOTCA M3 Taw. 


B ra6a. 2 mpuBenenbr Ji) 


BbIY. 1O HOBO peHewzeTCAH W3 COCTAaBa; 4 


[aHKOuIb 38 ,5—39,5 | 38,7; 39,0 37,4 

Ansunospii | 36,2—36,7 | 36,7 34°0 TPHMeP ake auen aE OCU 
AaorOne MMUMBOCTH H€KOTOPbIX cog 

OnenHopasn 210,3 208 ,0; 209,5 208 ,3 MMHEHHH, BbIUHCJICHHbIe i 
KucIOTa Halle Cxeme (5), a Tak 


* y"p [JI OJIEHHOBOH KHCJIOTbI SKCTPanosMpOBaHO SKC D UME HTD eee 
qua 14 CHo-rpynn; Ana ocTasbHbIx B3ATO 43 onbITa mph HM SHAYCHHA, BbIYHCJICHHbI 
omuoli rpynne CHg. m0 HOBOH cxeme Ilackaas 

ConocraBslenve MoKa3biBael 
uTO Halla Cxema, OyAy4uH PU3H4eCKH OAHOSHAYHOH, BMeCTe C TeM He ycTynaé 
cxeme Ilackaa B Apyrux oTHOWeHuAX. AJHTHBHaaA CxeMa JMamMarHUTHO! 
KOMIOHEHTEI MOXKET HaHTH MpWMeHeHMe AA pacueTOB BHYTPHMOVJIeKyJApHBI 
mosieH, O 4eM OyeT cooOmleHO B CTaTbe (*). 


HWUTMPOBAHHAS JIMTEPATYPA 
* J. H. Van-Vleck, The Theory of Electric and. Magnetic Suscep tibilities, Oxfor¢ 
1948. 2 P. Pascal, ©. R. 156, 325 (1913). J, Hoareain a Pra cia It, PPP asic am 
Cahiers de phys., Ne 74, 30 (1956). 3 J. G. Kirkwood, Phys. Zs., 73, 97 (1932 
4A. T. Top@man, JAH, 119 No (1958). 
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Jlokrsanp Akanemun Hayk CCCP 
1958. Tom 119, Ne 2 


PHSHYECKAA XHMHA 


JI. C. MOJIAK, akagemnk A. B. TOMUHEB u H. A. UEPHSAK 


PAMHOJIN3 TENTAHA WH HEKOTOPbIX JPYIPHX AJIKAHOB 


Hacrosimee cooOuleHve ABJIAeTCA MepBLIM H3 HaMeyeHHOrO Wikia pa6or, 
NOCBAULCHHBIX HSYYCHHIO OCHOBHbIX 3AKOHOMePHOCTeli H MeXaHH3Ma pafMowu3a 
MHAMBUAYyaJbubIx YIJleBOLOpooB MapadHHoBoro pAJa B XUAKOM u TBepAOH 
cpase nog elicTBHemM y-H3JIy4eHHA. 

B kauecTBe HCTOUHHKAa H3JIyYeHHA IpUMeHsAOCh y-H3syyeHHe Co™ ycraHoBOK 
HOMHHaJIbHOH MouHOCTbIO 1400 u 20 000 Cu. OcHoBuste paOorTh! BbITIOJIHeEHbI 
C A-TellTaHOM, HO ObIJIM HCNOMb30BaHbI TakxKe MU Apyrve MHAMBULYasbubIe 
yruleBodoposb. OuvieHHble yrvieBOLOposb! Obi COBepIleHHO MpospauHbl B 
yJbTpauosleTOBOM cCBeTe, H HX YleJIbHbIe BecCa H MOKasaTesM MpeJIOMJeHHA 
(34 UCKJIOUeHHeM leTaHa) He OTJMYaJIMCb OT yKa3aHHbIX B JMTepaType. 

OG.lyyeHHe yrsieBoXopooB MpoBoOsUJOcb B 3anaAHHbIX aMMywJlax MoJMO6e- 
HOBOTO CTeKJIa, IPH¥eM MpesBapuTeJbHO yrsieBOROPOA TULaTeIbHO O6ecKHCO- 
pooxKuBasca. 

IIpu BCKpbITHH aMIyJI C MpOXyKTOM, NOJyYMBIIMM ompeseenny1o fo3y 
OOJIYYCHHA, OMpeNeJAJOcb KOMMUeCTBO BbILeMBIWeroca rasa. Pas 3arem aHaJin- 
3HpOBaJICA Ha COJepxanve B HeM He, CHa u Apyrux yruieBoqoposHbIx Ta3s0B 
XpomaTorpa@uyeckHuM pa3feJleHHeM Ha yrvle HW CHJIMKareJle. TouHOCTbh onpe- 
WeseHHA CYMMapHOro BbIXOJa fa3a cocTaBiata +5%. B xua~KOM mpolyKTe 
OlpeeIAJICA ero yeJbHbIM BEC, MOKa3aTeJlb NPeJIOMJICEHHA, MOJIEKYJIAPHbIN Bec 
(KpHOCKONMYeCKHM MeTOJOM) HM HoAHOe 4ucJIo (no Mapromtecy). Kpome roro, 
ObIJIM CHATLI yJIbTpaduoJeTowble H UH:pakpacuble cieKTpb! OOJIYYeHHbIX Mpo- 
AYKTOB, [poBeyeHbl pa3rOHKH HU CyJbPpupoBaHne. 

M3menenne Temnepary pb B HHTepBaJie or —30 Jo +200° He BaMAeT Ha BHIXO 
H XapaKTep ra30BbIX TIpOAyYKTOB pafuoJiM3a. CreliMaJbHble OMbITbI NOKa3saJin, 
4TO B MOMeHT IIpeKpallleHHA OOJy4eHUA BbIJeeHve Ta3a mpekpaulaeTca, a No 
BOSOOHOBJICHHH OOJIYYeHHA UeT TaK Ke, KaK JO TlepepbiBa. 

Ha pue. | mpuBeseHbl KpHBble, XapaKTepH3YIOUIHe NOJIYYeHHbIe B pesyJIbTaTe 
OOJIYYeCHHA H3MeHEHHA B XKHAKOM FeliTaHe MW CYMMapHbIM BbIXOX Mp STOM ra3a 
B 3aBHCHMOCTH OT MOPJOUeHHOH Jo3bI y-u3styueHuA. JA Qos B Mpesesax OT 
0 no 500-10 r 3saBucumocTu KoJMUuecTBa OOpa3ylollerocA B Mpollecce payno- 
J1M3a Ta3a, NpupallleHuaA MOJIeKyJIApHOrO Beca, yebHOrO Beca MH KoOsppuu- 
eHTa NpesOMJeHHA X%UTKOM asbl OT Ao3bl HOCAT MHHeHMHbIM XapakTep. SaBu- 
CUMOCTb HOAHOrO UNCIa KAKO (ba3sbl OT AO3bl NpHOJMKeHHO JIMHeMHa JO 
No3spi ~150-10%r, a asee BbIMOJIaxKHBaeTCA, MaJIO MCHAACb BOYeHb WHPOKHX 
MHTepBaJlax 103. 

Hamu paccmorpeH Bompoc o BulMAHMM UNCa rpyun CHz u oTHOCHTebHOrO: 
cowepxKanua CHs-rpynm B MOJleKyJle Ha pe3yJbTaTbEI paquosusa (rads. 1). 
KommuecTBO MeTaHa pacTeT B 3aBHCHMOCTH OT OTHOCHTeJIbHOrO KOJIM- 
yectsa CHs-rpynm B MosekyJe yrieBoopola or O AAA UWnHKJoreK- 
cana Wo 37% Juia H300KTaHa. OTHOCHTeJIbHOe IpHpallleHve MJIOTHOCTH UH koad- 
| bullMeHTa MpesOMJeHuA OOJYYeHHBIX HOPMAJIbHbIX aJiKaHOB OT Ce XO Cr2 MHeHHO 
BOSpacTaeT; 3HAYeHHA STHX NpHpalleHu ANA Cighe TOMbKO HE MO*KaTCA Ha STY 
3aBHCHMOCTb, HO H HMeIOT pe3KO MOHM2KeHHOe 3HayeHHe™. Bce JaHHble LA H30- 


OKTaHa MeHbIUe, 4YeEM JIA H-OKTaHa. 


EE EE EE 


— se 


* Unrepecuo OTMeTHT, 4TO B pa6ore (1) MoKasaHO, YTO BEIXON BOLOPOMa AA HKUPHBIX KUCIOT 
-(apaxugunosoli, 6ereHoBol, MeMHCCHHOBOM) JMHeHHO pacTeT C yBeMNeHHeM YMCA C B Momekyuie 


BIVIOTb JO KHCJIOTHI Cy¢; 3aTeM — IlajlaeT. 
8* 


O6yueHHBIi rentaH OblJI NOABepruyT BakyyMHOM pasrouke mpH ~0,0 MM 
pT. CT., IpHuemM NepBad (PpakWHA OTTOHAIACh MPH OXJaKeHHH JIbOM, a 3aTeM 
OTPOH MpofosKaJIcA pH KOMHAaTHOH TemMepaType AO MOCTOAHHOFO Beca OCTAIO- | 
alelicd TaxKeOH dpakuun. Ppakunu BbIMOPaKUBaJIMCb B JIOBYIWKe, OXJawKae- 


2 


15 


10 


100 200 300 400 500: 10°r 


Puc. 1. / -— Bprxog raza B cM? (H. T. q) Ha | cm? wcxogHoro H-rel- 
TaHa; 2 — M3MeHeHHe MOMeKYAPHOrO Beca XMAKOCTH; 3 — H3MeHe- 


HHe yJebHOrO BeCa KUAKOCTH (Ad*°- 10%); 4 — u3meHeHue Koapdpu- 
IMeHTa IpeOMIeCHHA %KULKOCTH (An®S 103); 5 — foqHoe «ico 
YKUAKOCTH 


MOH X%KHUKHM a30TOM. Camas Jierkand (ppakUNA BO BCexX CJlydaAxX HMeJIa MOJIeKy~ 
JApHBt Bec ~100, a fomHoe uucsIO B 3aBHCHMOCTH OT Jo3b1 ~2—3. B Her 


ha Gunna! 


CocTap raga (MeTaHO-| jq Na 
OrHomenne Bae aces ducx ” % Nycx Boy 
YrseBpoxopog CEE nla aiceaaal | aca aa 
CE H, CH, pu De te nose 
Lluxnorekcan 0 100 0 1270 3,0 
H-Lletan 0,059 98,5 iets Tne Dey 
H-lonekau OSO07 — — MAL 5,8 
H-OKTaH Oi Al O79 20 NO)4 3,6 
a-lentan 0,425 0 3,0 eG 3,20 
A-| ekcaH OM4S 96,8 Bin 8,4 3,4 
V300kTaH 0,278 63,0 O70 8,8 Dass 


HaxOMMJIMCb JlerKve, JleTAULMe BMeCTe C TeNTaHOM MpOAyKTbI pauosusa 
rentTeH, renTaqMeH H HX anHaJOrH. 

M3 paccMoTpeHHAl KPHBbIX PHC. 2 BUHO, YTO C YBeEJIMYeHHeEM JO3bI BeCOBOTil 
MIpOWeHT TH2XKeOPO OCTATKa H e€FO NOKAa3saTeJIb MpeJIOMJIEHHA BOSpacTaloT Mmpo-+ 
MOpUMOHaTbHO Jose. MovJiekyJApHbIM Bec TAKeJOrO OCTaTKa B MposeaHHbl 
BOCbMH H3MepeHHAX KOJeOJleTCA B Mpefetax 175—218, B cpenqnem ~200, 
-Y [@IbHbI Bec TA2KesOrO OcTaTKa 0,760—0,800. | 

B navase pauouu3a 1p cpaBHUTeJbHO HeOOMbINHX o3ax, MOKa o06pa30-+} 

HHe€M MOJIMMe€pOB MOXKHO [paKTH¥eCKH TpeHeOpeyb, IJIeMeHTAapHbI COCTaBt 
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TAKENOPO OCTATKa COBNaaeT C SJIEMeHTaPHbIM COCTaBOM TeTpayekaua. IIpo- 
IL€HT yrulepona JIMHEHHO BOSpacTaeT Cc Josoii, u mpuH o3ax ~400-10% r 9ne- 
_ MCHTapHBIM COCTaB BbIXOAUT 3a Mpefesbl romosoru4yecKoro psa aJiKaHOB'B 
_ CBA3H C BO3pacTaHHeM KOJIMUe- 9 
CTBa HEMPeWeIbHbIX MH UX NOMH- 6 ~y4530 ope 

MepoB. Bpiio mpopeweHo cyJb- we uA 
@upoBanwe TsxKeNOrO ocTaTKa. ; 
Oxo noka3auio IA No3sbi B 309-108 r 
Hempeflesbubix 19% uw mpenesb- 
HbIX 81%, 

Kpome w3sloxKeHHoro, Hazo 
yuecTb elie CJleqyiouyve 9KcMepH-  [*] 14422 
MeHTaJIbHbIe (bakTbI: 1) B 2XHKOM 
Npodykte oOOJyueHHA  MMerOTCH 
TpaHcrenTeHbl, KaK 3TO MOKa3bi- lo 


BaloT HH*pakpacuble ciekTpbl (*); 
Puc. 2. U3menenve TaxKeNOrO ocTaTKa B Bec: % (/),. 


eg MpOnyKTe | OOygC ero Kosbumuenta mpenommenusa C (2) u a1eMeHnT 
HHA WMeIOTCA QHeHbI (H MOJIMeHbI), Y a, Sue aies 
% (3) B 3a€BMCHMOCTH OT JO3bt 


KaK 93TO MOKa3bIBalOT yJIbTpaduo- TE See ee 
JI€TOBbIe€ CMe€KTPbI MOPJIOWLeHHA("). 

B paOore (3) c MOMOUIbIO %KHAKOCTHOH XpomaTorpaduu MOKa3aHO, YTO pH 
PpadHoJIM3e rekcaHa (q03aMu OMHOrO NOpsAyKa C NPHMeHABLIMMUCA HaMM) {10Jly- 
4alOTCA B 3HAUHTEJIbHOM KOJIMYeCTBe JHMepbl Kak MpeesIbuble, TAK MW HeMmpeeJb- 
HBIe. RSS 

Ha oOcHOBaHHM H3JIOXKeHHbIX SKCMEPHMEHTAJIbHBIX JaHHbIX WH OOWLeH3SBeCT+ 
HbIX MIpeJCTaBJIeHHH O XapakTepe peakiMh (**), mpoTeKatoulMx NOX elicTBHem 
MOHH3UPYioulero H3JIYYeCHHA, MOXKHO HAMECTHTb CJleLyIOulNe BO3MOXKHbIe Hava Jb= 
Hble PeaKUMH payHosM3a Fentana: ne 


HO 


Sl 


100 200 300 600-10 °r 


¥ C5hig nhc EG 


* & 4 
Gis PETS ta) Cataige VV Cig Gai act hd ep ch 
Ae cg os 


VH® + RH HH, + Re. CHA + C Hp Cutty, HHH H, 

2 CHis te . a 
er UG a ts OCHS Oat, +2 by 

CHy, +e 


4 CH +e é 
eat err +CH; ,4°CH; + RH—> CH, +R 
ie “te ' 
a Cott, + RH —>Celt,, +R 


5 CiHy, + CH CysH3q tHe. CoHyg + CoHyg —= Cotas + CpHyg + 2 = CysHao + Hz 


Peaxuua 4, CyA MO KOJIMUeCTBY MeTaHa B ra3e, 3HAYMTeJIbHO MeHee Bepo+ 
ATHa, UeM peakUMU, MpHBOAAUIMe K OOPpas0BaHHlO BOMOposa. AD eH 
O6napyxXeHHe HaMH C MOMOLIbIO CleKTpa NapaMarHuTHOrO pesoHaHca Tell 
THJIbHOrO paluKaJla M ATOMApHOrO BOLOposa B OOJYYeEHHOM 3a4MOPO?KeHHOM Tell- 
TaHe JoKa3biBaeT, YTO peakIMA 5 eCJIM HM MMeCET MECTO, TO, BO BCAKOM CJly4ae, 
He WrpaeT OCHOBHOM pou. 
Tlabuefiiee pa3sBuTHe Mpollecca ufer culeqyouluM nyTem. BsaumojercTBHe 
palukasia C,H,, c MosleKyJlof ucxogHOrO yrsleBoLoposa He TIpHBegeT K 0Opaso- 
BaHHIO KaKoro-JH60 HOBOrO pauKawla WJIM MOJIeKYAAPHOFO MpOAyKTa, NOSTOMY 
WIA ero Jasibuelilero WpeBpallleHiaA BeposATHee BCero PeKOMONMHAHA TBYX 
pafukasiosp C,H,, c o6pa3opaHuem TeTpagekana (1’). PekomOunatua paqukana 
C,H,,4 paqukata C,H,,, oOpasyroujerocs m0 peakituu 4, MeHee BepOATHA, Tak 
Kak KosmuectBo C,H, MaJio 10 CpaBHeHuto C KoJIM4eCTBOM C,His. [lo Tort xe Mpu- 
UMHe MaJIOBepOATHO OOpa30BaHHe OfeKaHa MyTeM peKOMONHAILMN paluKaJOB 
C,H:3 (paqukan C,H); Mo&KeT WaTb CKOpee MOJIeKyJy Tekcana Mpu B3aHMojeH- 
CTBHH C MOJIeKYyJIOH HCXOAHOrO yrseBosopora (4’)). B kayecTBe BTOPHUHbIX peak- 
WH OCYULECTBAAIOTCA peakUMH MOJMMepHsallu COMPAXKeHHbIX AHCHOB, Mousy- 
YeHHBIX MO peakunu 3. 
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jT'ak Kak pH JH000M BO3MOXKHOM BapHaHTe peaKIHH, MIPpHBOMALLEH K o0paso- | 
BaHHIO B ra30Bol (ase MOJIeKYJI BOLOpOa, CYMMa HelpeeJIbHbIX H MpPeeIbHBIX — 


(qumepa renrana) B 2KHAKOH (pase Nona ObITh paBHa YHCJy MOJeKyJ BOROpota, 
TO JIA MaJIbIX 03 (MoKa MOJMMepH3allueH HelmpeeJIbHbIX MO2XKHO mpeHeo- 
peub), MOxKHO cBecTH Oaslanc. Mee: BbIxoy Bogopora 4, 5 (+10%), Bprxog 
HenpeebHEIx 1,5, mpeketbubix 2,5 Moseky Ha 100 9B. 

Takum o6pasom, MpeevIbHIX -- HeMpeeJIbHbIX MeHbIUe, YeEM BOAOPOAa Ha 
~11%, 4TO NexKUT B Mpesesax TOUHOCTH H3MepeHHH. 


Puc. 3. Cnektp MapaMarHuTHOrO pe30HaHca: @ — relTHJbHbIM payu- 
Kaul, 6 — renTHJbHbI pawHkasl H aTOMapHbIH BOAOpOL 


Jia noxrBep*KeHHA CyUeCTBOBaHHA CBOOOLHOpadHKaJIbHOrO MYTH B KOM- 
mleKce peakMit pawuoIuM3a HeOOXOAHMO ObIJIO NOJYYHTb MpxAMOe WOKasaTedib- 
CTBO OOpas0BaHHA CBOOOAHEIX pasuKaJIOB pH paquouuse. Takoe JoKasaTeuib- 
CTBO ObIJIO MOJIYYeHO HaMH C MOMOLIbIO CTAOHH3allMH palHKaJIOB HH3KOH Temme- 
patypot. Tenran o61yyaJica B 3aMOpO?KeHHOM CocToAHHH pH 77°K (B xXH_KOM 
asote). SaTem mpH COoxpaHeHHu ero pH 9TOK TemnepaType Obl CHAT CHeKTp 
MapamMarHuTHoro pesonanca. Cnektp cust B Mucrutryre XHMHYeCKOH CbH3HKH 
AH CCCP ua ycranoske mpod. B. B. Boepoyckoro, KoTOpoMy BbIpaxKaeM TJly- 
Ooky!o MpH3uaTebHocTb. Bail nowlyyen cnekTp, OOJlaqaioujui XapakTepHou 
TOHKOM CTpyKTypo. On moKa3aJI HaJIM4He B OOJIYYCHHOM 3aMOpOXKeHHOM Tell- 
TaHe CBOOOJHBIX aJIKHJIbHbIX pallMKaJIOB, a TaK2%Ke, XOTA MH B MeHbIIeM KOJINYe- 
CTBe, CBOOOHBIX aTOMOB BOJOpoya (puc. 3). I]pu pasmopaxuBaHnu oOslyyeH- 
HOrO renTaHa MpOHCXOAUT PpeKOMOMHALHA pauKaJOB, YTO ObIJIO HAMM OTYETJINBO 
TIpOCJIexKeHO MO MOCTeMeHHOMY HCYe3HOBeHHIO CieKTpa NapaMarHUTHOFO peso- 
HaHca. 

Takum o6pa30Mm, KpOMe JOKa3aTeJIbCTBa CBOOOAHOPaAHKaJIbHOrO MYTH HeKO- 
TOPbIX peaKUHH paMOJIM3a aJIKaHOB ObIJIO MOKa3aHO, YTO aJIKMJIbHbIe paluKaJibl 
MOXKHO HaKallIMBaTb pH OOJYYeHHH YIrJieBOJOPOOB B 3AMOPOXKEHHOM COCTOA- 
HHH MIpH Temnepatype 77°K u uTo flaxKe aTOMbl BOOpoOa YaCTHUHO COXxpaHsA- 
fOTCA IPH STOH TemlepaType B TeYeHHE BeCbMa JWIMTeJIbHOrO BPeCMeHH, YTO OT- 
KPbIBaeT HOBbI€ BO3MOXKHOCTH Tepe, XHMHEH YIrJIeBOLOpONOB. 

BpipaxKaeM MpH3HaTeJIbHOCTh paOOTHHKaM TpyMMbl HCTOUHHKOB U3Jlyye- 
HMA (bu3HKO-xMMHYecKOrO HHCTHTyTa uM. JI. A. Kapnosa, u B ocoOeHHocTH 
JI. X. Bperepy u B. B. Ocunosy, 3a nomoulb B pa6ore. 


Muctutyt “epru Tlocrymus10 
Axaylemuu Hayk CCCP 8 X 1957 
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Jlokzagn Akaynemuu Hayk CCCP 
1958. Tom 119, Ne 2 


PHSHTECKAA XHMHA 
3. A. CBHJIEPCKASA, M. E. [PHIL wu 9, C. KAJAHEP 


WV3MEHEHWE MHKPOHEOAHOPOAHOCTH CIIJIABOB NO BJINAHHEM 
HAIPEBA 


(ITpedcmaeaexo akademuxom H. I]. Bapduxeim 7 VIII 1957) 


OObl4HO MpHHATO CUHTaTb, YTO BbIep%KKa CmMaBOB B TeYeHHe JocTaTOUHO 
_ AJIMTeJIbHOFO BPeMEHH IPH BbICOKOH TeMMepaTy pe IPHBOAHT K AOCTHKeHHIO Sosiee 
_ PaBHOMepHoOro pacipesesIeHHA KOMIMOHEHTOB, T. €. K CHH2KCHHIO MHKPOHeOHO- 
| pOAHOCTH, CO3Jlalollelca B mpollecce KpuCcTaJJM3auun. Ilo sTuM NpescTaBJeHuaM, 
| Oslarofapa ycuJeHHiIo Wudppy3HOHHOH NOXBHXHOCTH 9JIeMeHTOB IIpH HarpeBe 
| MpOHCXOAUMT BbIPABHHBaHHe KOHILCHTPpallWH B MHKpooObemMax TBepOro pacTBo- 
| pa, a Take pacTBopeHHe HW KOaryJIAWHA OOpasyrouluxca cas, YTO HU OGyCJIOBJIN- 
 BaeT CHW2KeHHEe MepBHYHOH FeTepOreHHOCTH JIMTOH CTpyKTYypbI. OfHaKO HCMOVIb- 
| 30BaHHe aBTOpawMorpadunyecKHX MeTOOB HCCJIeqOBaHHA CTPyKTYpbl CMJaBOB 
MO3BOJIHJIO YCTaHOBHTb, YTO JaJieKO He JIA BCeX CIJIaBOB H He Mp BCex yCJo- 
BUAX OTKHTa MOXeT ObITh JOCTHTHYTa OdJIblIad CTeMeHb FTOMOFeHHOCTH. 

B paOorte (*) asTopamu OblJlIo OOHapy2xXeHO, YTO TOMOFeHH3HPYIOUMi OTKUT 
HeKOTOPbIX CIIJIaBOB Ha HHKeJIeBOH OCHOBe IIPHBOAUT K YCHJIeHHIO HepaBHOMep- 
HOCTH B paClipeeJIeHHH HEKOTOPHIX 3JICMEHTOB, T. €., MO CYIeCTBY, K yBeJIH4e- 
HMIO TeTePOreHHOCTH CTPYKTYPbI 3THX cCMvJIaBoB. AHaJOrHuHble ABJIEHHA Ob 
oOHapyxXeHbl HAMM MIpH HCCJIeloOBaHHH KHHeETHKH MpolleccoB nepepacnpesede- 
HHA KOMMOHEHTOB IPH OTKHTe HEKOTOPbIX JIETKHX CMJIaBOB Ha OCHOBE aJIIOMH- 
Hua MW MarHHaA. I[lomb3yacb KOJIMYeCTBEHHOH OWeHKOH CTeMeHH MHKPOHeOJHO- 
_ pOAHOCTH CTPYyKTYPbI, OCHOBAHHOH Ha CTATHCTHYeCKOH OOpaboTKe JaHHbIX (poTo- 
_MeTPHPOBaHHA aBTOrpa*oB, H MpHMeHAA MpeO*KeHHble HaMH KOSPPHUMeHTHI 
| MHKpOHeosHopogHocTu K u C*, MbI BbIpasHJiM TpacpHuecKH H3MeHeHHe MHKpo- 

HEOJHOPOAHOCTH CTPYKTYPbI CMJaBOB B 3aBMCHMOCTH OT Pa3JIHYHbIX YCJIOBHH 
omkura (?). 

Ha puc. | mpefcTaBJleHbI KpHBbIe, XapakTepH3yIOllWe H3MeHeHHe Kospdpu- 
IHeHTOB MHKPOHeEOAHOPOAHOCTH ABOMHEIX criIaBop Al—Fe u Al — Ca no mepe 
YBCJIMYCHHA JJIMTebHOCTH OTXKHTa Mp TeMMepatype, JiexkalleH Ha 50° HwxKe 
JMHHM COuMAyCca. 

Jina o60uxX CJIaBOB XapaKTep KPHBbIX OJHHAKOB, TOJIbKO B CJlyuae CiJla- 
Ba cuctemp! Al — Ca u3MeHeHHA B XOJe KPUBbIX HaCTYMalor IPH HECKOJIbKO MeHb- 
wleM BpeMeHH HarpeBa. Kak BUHO, IIpHMeHeHHe CpaBHUTeJIbHO HeOOJIbIIAX BbI- 
Jepkek mpu oTKure MpHBOAMT K MaenHio KOsPuMeHTOB MHKPOHEOAHOpO- 
HOCTH, T. €. K BbIPABHMBaHHI0 CTPyKTYPpbI CiaBoB. C yBesM4eHHeM Ke BPCMeCHH 
HarpeBa HaOJNOfaeTCA HJIM ABHOe BOSpPacTaHHe CTeMeHH MAKPOHeCOMHOPOAHOCTH 
HJIM 3aMeTHaA TeHeHWMA K pocTy MocJeqHeH. 


* Koscdpunuert K = ae 


PANOch cosepxKaHHe d/IeMeHTa, N — BeNMYMHA MaKCMMyMa Ha KPHBOM paciipefesieHHA) yUHTEI- 
BaeT OOmlee UNCMO OTKJIOHCHHM KOHIWeHTpallHu JIeMeHTa OT ero CpeHero COfepxKaHHA B CMIaBe 


(100 — o6myee KomMYueCTBO MUKPOOObEMOB, B KOTOPBIX H3MC- 


MaKC 
Ha ucculeqyemom yuacTkKe ctpykTypbl. Koapdunuert C= C 


OT pees ACT BOSMOXKHbIC OTKJIOHE- 
MHH 

HHA KOHUWCHTPallHH B OTCJIbHBIX MHK pooObemMax ciwaBa. 
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OrmeruM, TO 06a HCCJIeAOBaHHbIX CMlaBa OTHOCATCA K JBOMHbIM CHCTeMa 
¢€ MOUTH MOJHbIM OTCYTCTBHEM PpaCTBOPHMOCTH B TBeEPAOM COCTOAHMH, T. €. 
CTpyKType STHX CIaBOB pH aHHbIxX Mpefeax JlerHpOBaHHA MpHCyTCTBye 
3aMeTHOe KOJIMYeCTBO BTOpOH ca3bl. B cooTBeTCTBUM C STHM, MPOleccbl BbIPAaBHH- 
BaHHA CTPYKTYPbI OOYCJIOBJIMBaIOTCA, B OCHOBHOM, H3MCHeEHHeM XapakTepa pac- 
MpelevieHuA M POPMOH YaCTHIL BTOPHYHDIX BbI een. ConocTaBJleHHe MOJIyueH- 


es 50 i 100 vat: 200 400 600°C 


ee ¢ —— | 


Puc. 1. Bouanve Bpemenu oTmKura Ha MHK- Puc. 2. Banaue BpeMeHH OTKHTa Ha MHKPO- 

POHEOMHOPOAHOCTh CMaBOB: @—cCiaB HeOMHOpOMHOCTh cMwiaspos: a@—cnmaB Mg — 

Al— 0,19% Fe, 6 — cnaap Al —0,4% Ca Mn—Al — Ca (0,2% Ca). 6—cnnaB Mg — 
0,17%Ca 


HbIX KPHBbIX C MAKPOaBTOpaHOrpaMMaMH, a Tak2Ke C OOBINHOH MHKPOCTPyKTY-| 
poli CiJlaBOB, OTOXK2KeHHBIX B TEYeHHE Pa3JINYHOrO BPeCMeHH, YKa3bIBaeT Ha COOT- 
BeTCTBHe MexK Ay HaOJIOLaeMbIMH H3Me€HEHHAMH B CTPYKType CMJaBOB U Koadpu-; 
IMeHTaMH MUKpOoHeoAHOpomHocTH. Kak y2Ke OTMeuaJIOCb HaMH pauHee (°), mpu aB-} 
TOopawuorpaduyecKOM HCCJIeqOBaHHH CMJaBOB aJIOMHHHA C %*esIe30M TeTepo- 
TeHHOCTb JIMTOH CTPYKTYPb!l NOAOOHHIX CIaBOB BeCbMa BeJIHKa WH YCTOMUMBO) 
COXpaHAeTCA MO BO3elicTBHeM TeMnepatypbl. Ilo Mepe yBesIM4eHHA BPeMeHK 
OTKHTa CHavaJla HaOJNOMaeTCA HEKOTOPOe pasMbITHE JeHAPHTOB 3a C4eT Mpoliec- 
COB MlepepacnpefeJienuA %Keslesa HM KaJbllMA B CTPpyKType. Oro OOycJloBMBaeT | 
CHH2KeHHe CTeIeCHH MHKPOHeOAHOpOAHocTH cnwaBosB (puc. 1). ambuetuee xe} 
YBeJIMYeHHe MpPOMOJOKUTeJbHOCTH OTXKHTa BbISbIBAeT YKPYMHEHHE JeHAPUTOB . 
M OTJeJIbHBIX CKOMJIeHHH JIerTHPy!OUlMX KOMMOHEHTOB 3a C4¥eT KOaryJIALMH, 4TO? 
M IpHBOLMT K CO3aHHI0 B OOueM OoJlee rpyOoli crpykTypHOH HeoLHOpoHocTH. 
HsMenenve XapakTepa pacnipesevieHHA Jerupytoulero 9JleMeHTa MO Mepe yBeuIn- 
YeHHA BpeMeHM OTKUTa UJVIOCTPUpyeTcA HaMH Ha IpHMepe CiJiaBa aJOMHHUA 
C Kasbiuem (puc. 3). Temuble yuacTKH MpHBeeHHbIX MUKPoaBTopaquorpaMM 
COOTBETCTBYIOT MeCTaM KOHICHTpalHW pPalMoaKTMBHOrO KaJiblina (Ca*®). | 

YBeJMYCHHe MHKPOHEOMHOPOAHOCTH CTPYKTYPbI CHwlaBOB NOX BJIMAHWeM 
HarpeBa HaOJIOZaslocb HaMM Tak?Ke Ha CiJlaBaxX MAHA C KaJbl\MeM, KOTOpbIe 
B lipefelax HCCJIeEQOBaHHbIX KOHIMeHTpaunh (qo 0,2% Ca), mo cymectBy, npea- 
CTaBJIAIM COOOK TBepAbIt pacTBop. BKwWoueHuA BTOpoli cbasbl OOHApy2xXUBAaJUC 
JMUb MpH OOJIbUIMX yBeJIMYeHHAX H B BeCbMa OFpaHHYeHHOM KOJIMUeCTBe. 

Ha puc. 2 mpuBesenbl KpuBble, XapakTepHsyloulve u3MeHeHMe Koadpuun- 
€HTOB MHKPOHeOHOPOMHOCTH TO Mepe yBeMYCHHA TeMMepaTypbl OTKHra 
(24 uaca) qua cnuapop Mg —Ca u Mg — Mn — Al —Ca. 

B o6onx culy4anx HarpeB cm1aBOB 10 500° BbIsbIBaeT peskoe CHHXKEHHE MUK po- 
HEOMHOPOMHOCTH B pacnpefeyeHnu KaJIblMA, YTO YKa3bIBaeT Ha GoJIbILYyIO 
MHTCHCHBHOCTh MpoTeKaloulMxX MPH STO TeMnepaType mpoweccos nepepacmpe- 


oli 


Puc. 3. Muxpopaquorpammpl cnaapa Al —0,4% Ca; 25. a— autotl, 6— omKur 570°, 
24 waca, ¢ — ormur 570°, 50 uae. 


Puc. 4. MakpopaguorpamMpi cnuiasa Mg — 0,17% Ca, 25. Omxur 24 vaca. a—400°, 6 — 500° 
5 = (500) 


JAH, rv. 119, Ne 2, CaufzepcKan, Tipu, Kagqancpe 


RevleHua. Kak BUAHO U3 IIpuBeseHHOH MuUKpopaguorpaMMbt (puc. 4,6), B ABOlHOM 
CiJlaBe MarHHuA C KaJIbUMeM MPOHCXOAUT NOJHOe BbIPABHUBAHHe COCTAaBa CHVJaBa 
MO KaJIbIMIO, T. €. BHYTPHAeCHAPHTHOM JHKBalMH COBCeM He HaGuJOJaeTca. 
Ypesmuenve TemnepaTypbl omkura fo 600° samerHo yBesuunBaer 3HaueHUA 
Kospuunenta C Ait OOonx uccefOBaHHBIX crJaBoB (puc. 2), mp coxpanenun 
MNOYTH NOCTOAHHOK BeIMUMHbI Kos pultuenTow K. OuesuHO, B STOM Culy4ae Tak- 
*KE MPOHCXOAMT HeKOTOpasd reTeporeHusalluA CrpykTypbi cniaBos. [Ipu taKoit 
BbICOKOH TeMMepaType OTAUTAa MpOlecchl KOaryJAWHH MpOUCXOAAT BeCbMa HH- 
TEHCHBHO, HW B CTPYKType CMaBOB OOpasylOTCA WOBOJIbHO KpyMHble CKOMJeCHHA 
KaJIbIMA, KOTOPble H NPHBOAAT K MOABJIeHMIO NMKOB Ha (pOTOMeTpHueCKUX KpH- 
BbIX MOYePHEHHA. ITO OCOOeHHO 3aMETHO CKaS3bIBaeTCH Ha BeMUMHE KOsppuLH- 
euTa C; KOTOpbIi onpeyeIseT MacluTa6 BO3MOXKHBIX OTKJOHeHHH MO KOHIeHTpa- 
IMM Ha HCCJIeqyeMOM y4¥aCTKe CTPyKTYPbI H MeHbIlle OTParkaeTcA Ha 3HAYeCHHAX 
Kosppuunenta K, xapakrepusyioulero oGulee YHCJIO OTKJOHeHUH OT CpeqHero 
cocTaBa ciJiaBa. OOpasoBaHHe KOHIeHTpalMOHHbIX CKOMJIeHHH B CTpyKType 
cnuiaBa Mg — Ca npn BbICOKoli TemMepaType OTKUTa XOPOWIO BUHO Ha MHKpo- 
paduorpamme (puc. 4,8). 

Taku o6pa3om, py OnpeesIeHHbIX YCJIOBMAX OTKUTa MOXKET, OCB HO, Ipo- 
HCXOJMTb Kak Obl «BTOPHYHAA TeTepOreHH3alluA» CTPyKTYpbl CMMaBOB, T. e. 
yBeJIMYeHHe CTeMeHH HX MAKPOHeEOAHOposHocTH. Pa3sBuTHe NoLOGHoL rereporeHu- 
3allHH OyJeT 3aBHCeTb OT NPHPOLL HM B3aHMOJeliCTBUA OOPAasyIOWIHX CMIaB KOM- 
MOHEHTOB, a TaK?Ke OT HCXOAHOM MHKPOHEORHOPOAHOCTH CIJIaBa H OT COOTHOLIe- 
HHA CKOpOCcTeH MpoTeKaHHA MpoOleccoB pacTBOpeHHA H KOary AWM Up aHHbIx 
TeMMepaTyPHO-BPeMeHHBIX YCJIOBHAX HarpeBa. B cnwaBax Tua TBepAbIX paCTBO- 
poB TreTeporeHH3allHA CTPYKTYpbl MpH oOTKUre OOycJIOBNeHa OOpa30BaHHemM: 
ONpeeJIeCHHbIX YYaCTKOB C NOBbILUEHHOM KOHWeHTpallven Jlerupyrolllero 3JIeEMeHTA, 
B CIJlaBax Ke, Pe HMeeTCA 3HAYHTEJIbHOe KOJINYECTBO BTOPOH (ha3bl, MHK pOHeOl- 
HOPOJHOCTb CTPYKTYPbI MOXKET BO3PAaCTaTb 3a CUeT H3MCHCHHA Pa3MePOB H CPPOpMbI 
CTPYKTYPHBbIX COCTaBJIAIONIHX. Tak HJM HHaue, yBeIMUeHHe CTeMmeHH reTepore- 
HH3allMu CTPYKTYPbI Mp OMpeeJIeHHbIX YCJIOBHAX HAarpeBa He MOKeT He CKa- 
3aTbCA Ha CBOHCTBAaX CIJIaBOB HM TpeOyeT JlaJIbHeHWero Oovlee rulyOokoro uCccJe- 
JOBaHHsl. 
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Vucrutyt metanmypruu um. A. A. Baitkosa Iloctynuso 
Axajylemunu HaykK CCCP 6 VIII 1957 


UHTHMPOBAHHAA JIMTEPATYPA 


1¢C. T. Kuwkun, C. 3. Boxutretu, Coopn. [lpumenenue w30ToN0B B TeXHHKe, 
6uoOOrHH HM CebcKOM xo3alictBe, M3y. AH CCCP, 1955. 23. A. CBaugepckaa, M. E. 
Tpuu,2. C. Kaganep, Merannozeg. u o6pa6. merannos, No 5 (1957). *M. E. Apun, 
5.C. Kananep, 3. A.Caugepcxag, E. Jl. Wep6uunua, Mss. AH CCCP, 
OTH, Ne 6 (1957). 
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Jloknann Akagemuu nayk CCCP 
1958. Tom 119, Ne 2 


@®H3HYECKAA XHMHA 
B. B. TOJIMAUEB u C. B. TABJIMKOB 


K KJIACCHYECKOH TEOPHH CHJIBHbIX IJIEKTPOJINTOB 


(ITpedcmaeaeno axademukom H. H. Boeoawboewm 19 VIII 1957) 


OcHOBHOH 3amaveli TeOPHH CHJIbHbIX SJIEKTPOJIMTOB ABJIACTCA BbIUHCJIEHHE 
nonpaBku AF k cBoOo,HOH 9HEprHH, MpOHCXOALeH OT B3AHMOJeHCTBHA HOHOB 
Mexy cobol. CyujecrBeHHoe MpOABHXKeHHe B STO OONAaCTH OblsIO CeaHo JIe- 
6aeM, KOTOPbIfi KOppeKTHO OOpa6oTa dJIeKTpOCTaTHYecKoe B3aHMOeHCTBHE 
HOHOB KH HoOsyuns Aa AF Bbipaxkenne 

Aiea erat (1) 


3 ) 
{2r ry 


rie N — uncao nonos; 8=kT; v — o6beM Ha OJHH HOH; fa— WeOaeBckult padu- 
ye; 


N 
ra = Dov (4n Dingéa) “; ta= >> (2) 
(a) 


rye Nau €g— 4HCJIO HOHOB HW 3apA, KaxKJOro H3 HHX JIA Copta a; D — udJek- 
TpHYecKaH MOCTOAHHAA pacTBOpHTeJA. 
Te6ato u TioxKeuo (1) npuuayexuT nompaBKa K (1) Ha KoHe4HbI paquyc 
HOHOB ip: 
No v 3 fF 
IG ee was Ey OF te (3) 


1arrd 4vq 


Ilyrem cpaBHenusa (3) C SKCMepHMeHTAJIbHbIMH JaHHbIMH ObIJIM NOJTY4eHbI 
3HaYeHHA fy, XOPOLWIO COracylIOulHecA C PYM OWeHKaMH fy B CJy4ae OOJIbIIAX 
3HaYeHHH HMOHHbIX pafuycoB. B clyuae MaJIbIX HOHHBIX paHyCoB Takoe corvia- 
cHe HapyllaeTca. 

BbeppymM (?) Halles 2pyryto nompasky k (1), KoTOpasa JIA MaJIbix KOHILeH- 
Tpalui Map HOHOB pa3HblX 3HaKOB, HaXOMAWMXCA OH3KO Apyr K Apyry, uMeer 
BHI: 


AF =e NOG ey (4) 
Ty 


rye Ne/2— unciio nap HOHOB pa3HbIX 3HaKOB, HaXOJAMLMXCA Apyr oT Apyra ua 
paccTOAHHH MeHbillem, 4em g = e?/D6; 
q 
= iG e?|DOr ,__92 
ss x51 e Axrdr. (5) 


To 


CyulecTBo STOH MOMmpaBKH COCTOUT B TOM, 4TO, MO MHeHHIO Bpeppyma, Teo- 
puto Jle6ait MOxHO NPHMeHATb TOJIbKO K TEM HOHAM, KOTOPble HaXOMATCA ocTa- 
TOUHO MasleKO Apyr or Apyra. [appt H3 MOHOB pa3HbIX 3HaKOB CKOpee CuJlekyer 
paCCMaTpHBAaTb MOMOOHO HeliTpaJIbHbIM MOJICKYJIaM, YEM IIPHMCHATL K HAM TeOpHIO 
JleOax. SametuM, 4TO B BbIpaxenun Bpeppyma Aaa AF umeiorca nompapoy- 
Hble Wienbl Tua JleOaa — TiokKeda, KoToppie B (4) OmyuleHbr. 
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B ae gence MbI RSsORAY eM BOMPOC O CTaTHCTHYeCKOM O6OCHOBaHHH 
mompasox /le6ax — Tioxkesia 1 Beeppyma merogom Ko i 
CJIAMHOHHBIX by HKWHH 

H. H. Boromo6ora (°) *. oe 


Ifenouka ypaBHenuli a KoppensaMonnpix (PyHKWHH uMeeT Bu: (°) 


OF g,...a, Paints Og. .as 4 
oq 0 oq% 
| 4 0, as ( | Pissed | ) 
ai a%s_ty s-+-1 7 
Zo Ov \ a Faas 4 Massy dat F dqs+1 ud (6) 
(1<a5.4 <M) Ty 
Ugh a = »S Pa,a;( CE a aie (7) 


(I<t<j<s) 


Tak 2«e, Kak B (3), OyqeM cCUMTaTb, TO >, Cala = 0, mpvuem 
(I<@a<M) 
Ng = 1. Creqys ocHoBHoli yee pa6orpi (4), uujeM peulenue (6) B BHye 


(<a<M) 
joaduay 
age aa Ca,...a, exp = es Tae ’ (8) 
Wasear = ») Daa; ( | qi — qj | ). (9) 
(i<i<j<s) 


Bpejem BMecTo Cog,..a, HOBbIeC KOppe/IAUHOHHbIE PyHKUHH Caan 
Ca, = Lay» (10) 
Ca,a, = Za,8a, + UZa,a. 
Ca,a,a, = Ya,8a8a, + YU (SaSaa, + Lakaa, + SaLaa,) + Vaca, 


1 Le ae 
HW Mpov3Beyem 3amMeHy: —- = uh; ® =v. Torga, OTbICKMBad Qa,..a, B 


| 


Buse pxAfla MO CTeMeHAM VU 
Ga...0, = ae + Lie ey a ees (1 1) 


novy4uM fia g°, culelyioulee ypaBHeHre: 


gav (|9|) + bao (191) — Pav (191) + 
+S ng \ ac (19 4'1) {8he(14|)— Gee (9' Ida’ =0 (12) 
(i<e<M) 


(B CHuJly MpOcTpaHcTBeHHOH OAHOPOAHOCTH 3aayH ga, = |). 

U3 tpeOopanua oOpaleHun g®, B HYJIb C MOMOU\bIO ypaBHeHHA (12) MoxHO 
HalitH ap(|q|) Mo usBecTHoMy Yay(|g|)- B cayyae, Koryja MoHaM MpHmMcEI- 
BaeTCA OHH HM TOT Ke pakuycro, Mbl MO/yuaeM AIA OMHAPHOM KOppeJIALMOHHOU 


@yHKUMH: 


fis Cap ay ara} ‘ 
exp | 6 tate To, 


Fes lal) 2g \q|<ro 


(C TOUHOCTbIO JO YIeHOB epsporo NopsyKa WO MJla3MeHHOMy WapaMeTpy 
BKJUOUHTeIbHO). Tako Bu AA Fay ObIIO eCTeECTBEHHO OKHJaTb 3apaHee. 


(13) 


* [lo Bonmpocy craTucTuyeckoro O6ocHoBaHHA pesybTaTos Teopun JleOaa cM. TakxKe paOoThl 


(7,8). 
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Jlaa uvactu cBo6oqHon sHeprun AF, TIPOHCXOMAUeH OT B3aHMOJeHCTBH 
HOHOB, UCHOb3yem OOmLyIo opmysy (°) 


AF = = » natty \ 


(1<a,b<M) V 


®ap(\q|) Fas (||; t®) dqde. (1 


Ou OH 


Tlogcrapasaa (13) B (14), Oyqem uMeTb: 


co 


AF ee N — >} Nghpeaey \ 


exp eta “Dor é Td 
(iga,b<M) 


\( Fate Me =a") 1) (15)! 


° 


B cJTyuae, KOrla HOHHbIC PajMyCbl JIOCTaTOUHO BeJINKH, T. C€. 


€€ 


2) 
fo > max De 


(a,b) 


= 4, (16) 


9KCHOHeHTY B MOJbINTerpasIbHOM BbIparxkeHHH (15) MOXKHO pasO2XKHTb B PAL. 
TlpH 3TOM MbI mpuxoyuM K pesybTaTam Teopwu J,e6aa — PioxKeaa (3). | 

Tlokaxem Tenepb, 4TO B BbIpaxkeHHH (15) cojepxuTca, No Kpaiineli Mepe 
JIA MAJIbIX KOHWeHTpalluli Map WOHOB pa3HbIX 3HaKOB, HaxOJAMMXxca OIM3KO 
pyr K Apyry, monpapka Bpeppyma. PaccmorpHM It MpoOcTOTbl WacTHbIt 
culyyali SJIEKTpOuMTa 43 ZBYX COPTOB HOHOB C OJMHaKOBbIMH N10 aOcoJIOTHOI 
BeJIMGHHe 3apsyamu. B sTtoMcmyyae topmyvia (15) mnpHoOperaer Gomee mpocToH 


BHI: 


au 
e e2 F 
AF = N+ \ \exp|—= pyre g | rdrds — 
ro 0 
eee Seg 
Doe |) \eXP |" Der’ | rdrds + 
T, 0 


ie = 


\ D€r 
0 
2 hae i 2 —-— 5 
=) \Pipane - } 1) rdrde, 7) 
gq 0 


rye WIA yoOcTBa paccCMOTpeHHA HHTerpadl NO fr pasOvT Ha [Be YaCTH: OT Fo 
NO gq H OT Gg MOO. 

SameHsisi B TepBOM yJleHe (17) SKCHOHeHTY eMHHUeH, MOKHO yOequTbca, 
uTo OH OyyeT Menbuie VO, ymMHoxeHHOrO Ha KBaj[paT Mla3MeHHOrO Mapamer- 
pa v/r?. Bo BTopoM YJleHe pa3JIOXKUM SKCHOHEHUMAIbHbIM MHOKUTeMb, CTORMHH 


B 9KCIOHEHTe MNOM‘IHTerpaJIbHOrO BbIparxKeHHA, Tora: 


\exp {ie eee . Cards = \ 
0 r 


0 


exp i rdrdx — 


(ol ee 


gl 


2 


eon a ee 
aoe ee eee] t 
Dor, \ \exp tort * ~rdrdt +... 


r,0 


B cayyae gmeKTpomMTos BemMunHy e/D0ro Heb3a cCuUHTaTb Mavoli mo 
CpaBHeHHIO C ef{MHMIeH, MO3TOMy OCHOBHOM BKJIayl B MHTerpambl 0 7 jaloT 
oOslacTH, re f~7o. CilefoBaTebHO, OT HHTerpasoB 10 t TpeOyercaA TOMbKO 
ACHMNTOTHYeCKOe MOBeeHHe UX [IA f~ fy, KOTOPOe NerKO HaXOMUTCA, BBALY 
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1 1 
B 
ene \ ertthde e (B> 1). 
0 0 ; 
Vrax, 
as Coe ( ( { te2 rau ae fl 
= \ \exp Fee rardt = — —- N@a + 
r,0 
a Sage SER Neo 
Sr ee (a1) 


re « onpejensetca dopmyson (5). 
Tperui u yeTBeprpili wienbI B (17) serkO OWeHNTh, pasmarad 2KCMOHeHTY 
B NMOAbIHTerpasIbHOM BbIpaxKeHHH, YTO jaeT 


ae aa a 


Onyckaat 4leHbl NopsyKa KBafpaTa MJla3meHHoro MapaMeTpa, mouJlyuum 
OKOHUATEJIbHO: 


4 4 U 1 v 
A cae pi ero athe i realy (18) 


YTO IPH MaJIbIX % B TOUHOCTH COBMayjaeT C BbIPaxeHHem (4) Teopun Bbeppyma. 

Bovlee JleTaJIbHOe CpaBHeHHe BbIpaxkeHusa (17) c COOTBETCTBYIONLMM BbIpaxKe- 
HHeM TeopHH BpeppyMa MOxKHO MpoBeCTH TOJIbKO NOCJIe 4YHCJeHHOTO pacueta 
MHTerpasioB. ' 

B orHolwleHuu TeopuH BbeppyMa HeOHOKpaTHO BbICKa3bIBaJIMCb COMHeHHA 
B ee OOOCHOBaHHOCTH (CM., HallpuMep, OOcyxeHHe 9TOrO Bompoca B (°)). Ham 
| KaKeTCA, UTO Hal pe3yJIbTaTbI B JOCTATOUHOM CTeMeHH MpOACHAIOT OCHOBHbIe 
MYHKTbI Teopuu Bbeppyma. 

B 3akJ1oueHHe AaBTOPbI MOJb3YIOTCA CJIyYaeM MpHHeCTH CBOIO OJlarosapHOCTb 
akan. H. H. BoromoG6ony 3a oOcyxkeHuve padorTH. 


MaremaTuyeckHi HHCTHTYT Tlocrynuso 
um. B. A. Crexaosa 12 VIII 1957 
Axajlemaa HayK CCCP 


LHMTHPOBAHHAS JIMTEPATYPA 


| Pe Diep ye, E. Huck el,.Phys.. Zs., 24,185, (1923); 7 Ni B jremisitan, Kel. 
Danske Vid. Selsk., Math.-fys. Medd., 7, Ne 9 (1926). ® H. H. Boroaw6os, Juna- 
MHYecKHe MpoOMemMbl B CTaTHcTHYeCKOH (busuke, M.—dI., 1946. 4*C€C. B. Tx OnuKOB, 
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Jloxuayn Akajlemun Hayk COG 1) 
Tom 119. Ne 2, 1958 r. 


PH3HYECKAA XHMH 


Axanemuk A. H. ®PYMKHH 


O CTEXHOMETPH 4ECKOM YNCJIE PEAKIMH 3JIEKTPOXHMMYUECK OU 
JECOPBLKH BOJOPOJA 


B nocjiequee Bpemai B sIuTepatype(1’) HeOoqHOKpaTHO paccCMaTpHBaJICA 
BOIPOC O MpHMeHHMOCTH KpHTepHa, MpesO%*KeHHOrO B HeCKOJIbKO HHO cbopMe 
BoepBble XopHyTu u lOxkacuMma(’) MIA BbIMCHeHHA MeXaHH3Ma H NpHpofbl Med- 
JieHHOH CTaMH peakItMH Mepexoa HOHOB BOOpOa B MOJIeKYJAPHbIM BOROPOL| 


Qi ewe E. Yka3aHHble aBTOPb! HCXOJMJIM H3 COOTHOLeHHA 
i/i=f (4) =e", (1) 


rye i H i —COOTBeETCTBeEHHO CKOpOCTH Mepexoya BOMOposa W3 pacTBopa B La-; 
30Bylo (pa3y H B OOpaTHOM HampaByleHuH Ha | cM? NOBepXHOCTH (B IJIEKTPH- | 
yeCKHX e/MHHUaX); %—KaToqHOe MepeHanpsxKeHve, feseHHoe Ha RT/F;) 
K— unCJIO, XapakTepH3yloulee mporecc. 

B nacrosuee BpeMs B KavecTBe KPHTepHisl OObIYHO paCCMaTPHBaeTCA CTEXHOMET- | 
puwyeckoe uNcyIO v, paBHoe 2/A. Uncuo sTO BbIpamxKaeT, CKOJIbKO pas JOJDKHA | 
ObITb MOBTOPeHa HavOoOJlee MeVICHHaH CTaUA IX OMHOKPaTHOrO Tpoxorx*sle- 


HAA CyMMapHoro mpouecca. M3 (1) caeqyer, 4TO 
y = 2 (01/0i)n=0 io = 2/f"(0), (2) 


rye ¢—CyMMapHbId TOK peakUHH KaTOQHOrO BbifeseHHaA H,; ¢9 — TOK OOMeHA 
mp 7 = 0. Ucnompsopanne 3HaveHnit y, NOJLYYeHHbIX C MOMOLIbIO ypaBHeHua (2), | 
B pxjle CJlydaeB MpHBeJIO K CNOPHbIM pe3yJIbTaTaM, OCOOeHHO MpH mpepnowo- 
XKeHHH, YTO BbIJeeHHe BOOpOfa MpOUCXOAMT MO MeXaHH3My 93JIEKTPOXHMH- 
yecKoH JecopOunn. B atom curyyae (°) 


1 = Uy — Uz + Ug — Ug = 2 (01 — Ve) = 2 (Ug — U4), (3) 


rye VU; HW Vz— COOTBeETCTBEHHO CKOPOCTH NpAMOH WH OOpaTHOH peakWwH cTaMn 
paspaja — vonnsauwn H* + e =< Hac, a Us MH Vg—CKOPOCTH MpAMOM HM CoOOT- 
BETCTBCHHO OOpaTHOH peakUMH CTaMH JIEKTPOXHMHYeCKON ecopOuun — aycop6- 
WH Hane + H* +e = Hy. 

EcaM mpeamooxKuTb, YTO MOBEPXHOCTh 3JeKTPOMa OMHOPOMHA UM 4TO Mepe- 
MeleHve 110 Hel Hayc HE CBA3AHO C 3aMeTHOM SHeEprveH akTUBaIlMH, TO BeJIN- 
WHHbI U MOryT ObITb BbIpaxKeHbl YPaBHCHUAMH (OTTAJIKUBATeCJIbHbIe CHJIbI MeXKILY 
aJ{COPOMPOBaHHbIMH YaCTHIAMH VW TaK Ha3bIBaemMble (),-9@peKTbI 3f\ecb He yun- 
TbIBaIOTCA): 


0, = ky (1 — 8) = Rex (1 — 6); (4a) 
Uy = ky = koe—0:70: (4b) 
V3 = hk, = kye™?"0: (4c) 
Uy = fq 1.10) = heer 0), (4d) 


rye % + Py = % +B, = 1; 6—creneHb 3am0HeHUA MOBepXHOCTH aTOMapHBIM 
F 0 0 0 0 
BOJOPOWoM; ky, ka, kz u ky A pacrBopa onpesemeHHoro cocTaBa — nocTosH- 
Hble, CBA3AHHbI€C COOTHOLIeCHHeEM 
010 0,0 y 
Roka — kis. (5) 
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Ilockombky pasMuHe MeKAyY a HW %& JOMKHO ObITh HeBeMKO, B Javb- 
HeHIeM JI YyMpouleHHA pacueTOB MbI MIpHMeM @ =% =a HM Bi =f, =— 68. 
Cormacuo Boxpucy u gp. (4,7), mp sexrpoxumuueckoit qHecopouun v= |. 
Ilo Jlykosuepy (1), v mexuT Mexyy mpeyenamu 1 u 2%, Pertep (°), orpaHn- 
-SMBUIMCA PaCCMOTpeHHeM CJly¥aHd Masloro 6, cunTaeT, uTO 3HaueHHe y = | 
BBITeKaeT H3 YypaBHeHHH 9JIEKTPOXHMHYeCKOM KUHETHKH TOKO, eCJIM TOK 
OOMeHa cTaqHH pa3spayla — HOHM3aIHM ip Mal NO CpaBHeHHio C TOKOM O6meHa 
-erayun necop6uun — ancop6unu igi. B cBasH c STHMM pacxoxKeHHaMH Ham 
“Kasaslocb WesecooOpasHbIM MOABeprHyTb BOMpoc MOBTOpHOMy paccmorpeHnio. 
IIpeqpaputesbHO yKaxKeM Ha HeKOTOPbIe paHee BbIBeeHHHIe COOTHOLIeHHS (9). 
| H13 ycnosus nocrosHcTBa § BO BpeMeHH BbITeKaeT, corsacHo (4): 


6 = (ky +g) / (ky +ho+Rs + hy). (6) 


fox = BORO / (RO + K2), — igny = RORY / (9 + 2). @) 


—Ornouenve k5/k3 = iot/iotr MbI OOOSHAUUM Yepes y. Onpexemum Tellepb BbIpa- 
xKeHHe f (4). Kak yKasano 3 (}, 8), 


1 = UyUg (q+ U5)? + 0g; i = 0904 (Ua + 0g)? + 043 (8) 
i (4) = i / i= (0103 + U2V3 + U2) / (2020a+0304). (9) 


Iloqctrapnaa B (9) 3HayeHHa uv u3 (4a)— (4d) u BbIpaxan 6 yepes Besu- 
—unHb! k° corsiacHo (6) u (4) c yueTom (5), HaxoqWM mMocue 93/1IeMeHTapHbIXx 
- TipeoOpa3o0panult ** 


f(y) = (2ye"+ 1)/2ye™" + 1), fF (0) = 4y/(1 + 2y). (10) 
V3 (10) u (2) cneqyer 
eee! + Li2y = ] 4. tor /Qiott- (11) 


Takum o6pa30M, v=1 TObKO B TOM CsyY¥ae, KOFa toy < lor; ecu 
igt > iott, Y MOXKET ObITb CKOJIb YFORHO BeHKO. ITOT pesyJIbTaT HE JODKeH 
BbI3bIBATh yANBJeHuA. JlelicTBHTeJbHO, H3 (8) Cueqyer 


bo = toy: igtt/(iox + iott) + fort = fort: (1 + 2y)/U1 + ¥) = for-(1 + 2y)/y (1 ies 


Ecau y> 1, To i, = Qigny; ecru we y<1, TO ig = dott = Y Mor. 
V3 (2), yuurprpaa (10) u (12), naxoqum 


(04 /0i)n—o = (1 + y)/4yiorr = (1 + y)/4t0r = "/a(1/éo1 + 1 /éorr)- (13) 


Cornmacuo (12) u (13), Hamwuve 3Ha4uuTebHOrO TOKa OOMeHa BTOpou cTaqun 
jolt IPH MaJIOM ig; OGecreyHBaeT BbICOKOe 3Hay¥eHHe CyMMapHOrO TOKa OOMeHA, 
HO He Maslylo NosApu3yemocTb aueKTpoga. Jia cyyas Masloro 3anouHeHHA 4 
ypaBHeHve (13) 6bIIO yxKe BbIBefeHO B(°). 

IlpupefqeHHbIt 3fecb pacueT BeJIMUHHbI v He faeT, OMHakO, MpaBHJIbHOrO 
MpeycTaBsieHnA O 3HaYeHHH BeJIMYHH yv, MpHBefeHHbIx B sMTepaType. Jeo 
B TOM, UTO, XOTH B MPHHIMMe HemocpeJCTBeHHOe ONbITHOe OMpefeIeHHe BeJIN- 
YHHbI i, C MOMOLMLbIO H3OTONOB BOsOpoja U ocyulecTBuMo ***, HO Ha mpakTHke 
IIpH OMpeyeseHHH BeJIMUHHbI Y OOBIUHO NOJb3ylOTCA 3HAYeHHeM He HCTHHHOTFO, 


* B ormmuve oT ApyrX WHTHpoBaHHBIX UccseqoBanni, B (, *) paccMaTpHBaeTCA 3JICK- 
TPOXHMHYECKAA JecopOuHA C HEOAHOPOAHOM NMOBepXHOCTH, XapakTepH3syeMonl JlorapHupMuyecKOH 
u30TepMOH aycopoOuHH. 

** CooTHOWeHHe, 9KBUBaeHTHOe (10), 6bIIO BHepBBIe aHo B (*). 

*** Tlocnequee He MOxeT ObITb, OJHAKO, OYCHb TOYHDIM, TaK KaK HCMOMb3OBAHHe MOJIY- 
YCHHBIX JaHHbIX TpeOyeT 3HAHHA M30TOMHOTO akTOpa, KOTOPbIH MPHXOAMTCA ONpe NCAT 
W3 BeJHYHHI KOMPPKUNEHTA paseNeHHA MPH SHAYHTeJbHBIX KATOANBIX TCPeHalIpwKeNHAX, 
1. €. B YCJIOBHAX, CYN[CCTBCHHO OTJIMYHBIX OT YCJIOBHH OMpeAeJeHHA Lo. 
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a «9KCTpalloJMpoOBaHHoro» TOKa OOMeHa. A HMeHHO, Ha OMBbITHOH 7, log i KpuBO 
OTbICKHBaJOT MPAMOJIMHeHHbIM yYaCTOK UM, MpesmodaraA, YTO MPH 3HAaveHHsAX %, 


» . 4i 
COOTBETCTBYIONIUX STOMY yUaCTKy, BeJIMYHHOU t MO?KHO lIpeHeOpedb a0) mae | . 


HeHuIO Cc i, HaXOAAT ip, 9KCTpanomupya y, logi KpuBylo JO 3HayeHuA Y= 0.. 
Ha Bo3MoxKHOe passIMYHe MexX Ly KHCTHHHBIM» HM «IKCTPAalOJIMPOBaHHbIM» TOKAMH 
O6MeHa ObIIO BHepBbIe OOpamjeHo BHuMaHHe B(?,®). OmbiTHoe ComocTaBJIeHHe: 
9TUX BeJIMYMH JIA PeaKUMM BbIZeeHHA BONOpoAa ObIJIO MpOBeeHo, 10-BUH- 
MOMY, TOJIbKO O/H pa3 MU C He OYeHb Sobol TOUHOCTHIO (7°). 

OnpejlesiuM, Kakve 3HaveHNA JOJDKHa MpHHMMaTb BeMYMHa y MPH HCIOJIb~ 
3OBaHHH SKCTPanOJIMpOBaHHbIX S3HaueHUli TOKa OOMeHA (io)e. Hua OTJHUMA OT 
paHee Hali[eHHbIX 3HaYeHH BBeeM [A STO BesMUMHbI OOOSHAYeHHe V: 


v= 2 (n/0i)n=o “oe: (14) 


Beamunna (ip)e CYIeCTBeHHO 3aBHCHT OT TOTO, KAKMMH CKOPOCTSIMA U MO?KHO 
mpeneOpeyb B HHTepBasie 3HayeHHi 4, B KOTOPOM HaOsllOjaeTcH MpAMOJIMHeH- 
HB xox 4, logé Kpupolt. TIpeqmouoxuM cHauaia, uTO y>1 (3amMefeHHad 

0 0 | 

yecop6uusa). Torga, cormacno (4), ky<k; n, cormacuo (4a) u (4d), ky< iy 
o 0 ; 

IIpu He cammmKom 6oubuux 4 (y<logy) u3 ycnoBnl y> 1, T. e. ky <ky, | 
BbITeKaeT TakxKe k,; <k,. B TOM 2Ke HHTepBasle 3HaveHHli 1 ypaBHenue (6) 
mpeppallaetcsa B | 


0 = k,/(ky + ky) = Rie” / (Rye + Re), (15) 
oTkyjla, corsacHo (3), (4c), (4d) u (5), 
i = 2 (U3 — U4) = QRpR3- (eC +2 — e- 62) /(kYe” +. RQ). (16) | 
IIpu y > 1 us (16) caegyer 
i = QR -eT "(Re + KE),  (ip)e = ion = ip. (17) 
V3 (17) u (13) npw y= 1 cnenyer 
v SSeZ(On/Oi)nao ole (18) 


Ecuim mpeqnouloxkuTb, ato y <1 (samequieHubiii paspiy), TO, MOBTOpsA Te | 
*Ke paccyKeHHA, YTO HM BBINe, HaXOAMM, YTO MpH He CAMINKOM G6OJbUIMX | 
1 (4 <logy+) mMoxHOo mpeneOpeyb ky MO cpaBHeHHIO c kz H mpeHeOpeub k, 
MO cpaBHeHHio C ky HM, cieqoBaTebHO, corsacHo (6), (5), (3), (4a), (4b), 
(7) u (12), 


0 = by/(fey + Ra) = 2 / (F8 + Yer), (19) 
i = 2 (0, — Ug) = 2h0RI. (eA+a)n — e—Bn) (RO 4+ hOCPA), (in) = ign = Qyig. (20) 


Ws (20) cueqyeT, uro, B OTNMYNe OT paHee paccmMorpeHHoro curyyaa, IIpu 
y <1 9kcrpanosmpoBanubiit TOK OOMeHa He paBeH ucTHHHOmy. V3 (20), (14) 
wv (13) cnenyer, uro mpu y<1 v=1. 

Takum OOpa3s0M, ecJIM CKOpocTH MepBoit u BTOPOH cTajiuH OTIMYAaIOTCA m0 
NOpAAKY BeJIMYMHbI UW MPH IKCTPaNOJANMM UCMOb3yeTcA yuacToK y, logi Kpu- 
BOH, JIA KOTOPOrO BbINOUHAeTCA yculOBHe 4 <jlogy|, HaiijeHHoe u3 9KcTpa- 
MOJIMpOBaHHOrO TOKa OOMeHa 3HayeHHe vy’ paBHO |. To xe 3HaueHHe v’ 
NOJyYaeTCa, CCIM MIA IKCTPAaNOMALMM UCMOMb3OBaTb HE KATOAHYIO, a aHOHYIO 
BeTBb 4, ogi KpHBOLi. SameruM, 4TO AA TOTO, UTOObI BbIPaxKeHua B MpaBoii 
yacTH ypaBHennit (16) u (20) npn 4S 1 coorsercrBoBasm smuueliHoit 3aBucn- 
MOCTH MexKy 74 H logi, Ha OCHOBe KOTOPO! OObIUHO MpoBO_UTCA aKCTPanOUsA- 
WH, HEOOXOLMMO, YTOOKI MepBoe CHaraeMoe 3HaMeHaTeA ObIIO Obl 3HauH- 
TeJIbHO MeHbINe WH 3HadHTebHO OOJIbUIe BTOporo. Sro ycoBue, OHAaKO, 
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oTmayaeT, €CJIM PaCCMATPHBaTb HeOAHOPOMHyIO NOBepXHOCTb Cc sorapHdMuye- 
CKOH H30TepMol aycopounn. 
IIpeqnonoxuM Tenepb, uTo y 61N3KOo xk I, T. e. uTo RY u Ao — BennunnDl 


0 
OqHoro nopayKa*. Cormacuo (5) ki u kf rakxKe JOKE ObITh BeTHUMHAMH 
OfHoro Nopsyka. B strom culyyae, cormacno (4), mph yl, k<kh u 
k,<ks U, culeqoBaTesbHO, 


6 = Ry/(Ry + Rg) = R0/ (Ro + Ro) ; (21) 

i = 01 + Vz = 07" DhORI/ (RO + RO); ig)e = QhKO/ (94+ #2). (22) 
CorsacHo (22), (14), (13) u (7) 

v= (1+ U/y) (B8 + 22) / (2 + 22). (28) 


0 0 
BeqactHoM C1yuaesk, —=.hs,-T. 6, ss], v' ==2. 
Ecau QA 9KCTpPanOJAHH UCMOIbSOBaTb aHOJHYIO BeTBb %, logi KpuBOH, 
TO BbIpaxkeHne yv’ OTMMUaeTCH oT (23), a HMeHHO, B 3HaMeHaTeIe BMeCTO 
0 0 
ki +k crour ky + ky. 


Ecam 4 QOcTaTouHO BeJHKO, a uMeHHO 7 >|logy|, To Bemmunnbl ky u ky 
B (6) Bcerfla MOXKHO ONYCTHTH, YTO NPHBOAHT B OOWeEM CJIyYae K ypaBHeHHaAM 
(22) uw (23), Kak ye NoKkasaHo B (*). Ha Bo3MOxKHOCTh NosyuyeHua [Byx 
‘pasJIMYHbIX 3HayeHHH (io). (H, CJIeqOBaTeIbHO, JBYX 3HaYeHHH v’) 9KCTpanousA- 
‘WHeH pa3JIMYHbIX yYaCTKOB KaTOJHOH BeTBH 7, logi KpHBOM OpbluIO yxe yKa- 
3aHO B(”). 
| ITpumevanue npu Koppexmype. Ilocae okoHYaHHA HacTOAIel cTaTbu B 
meuaTH nosBusiacb pa6ota Maxpuyeca (1%), B KOTOpOl Tak»Ke, XOTA M C HHOL 
TOUKH 3peCHHA, paCCMaTPHBaeTCH BONpOC O 3HaYeHHH CTeXHOMeTPHYeCKOrO YHC- 
a pH HasMuMH QJIeEKTpoxXHMuYecKOH jecop6uun. BpiBoybl aBTopa Oo 3aBucu- 
MOCTH 3TOrO UHMCJIa OT OTHOMWeCHHA { COBMaaloT C HalMMM BbIBOAaMH, OTHOCA- 
mumMucd K BewHUHHe vy’. ABTOp He yKa3bIBaeT Ha pa3vINuve Mexyy v’ HY, Tak 
YTO Ha OCHOBaHHH IATHPOBaHHOH paOoTb! CJIeAOBaIO Obl MpeANOMORUTb, ITO 
3 9TH MOryT ObITb OTHeCeHbI K BeJIMUMHE y, YTO He BCerya NpaBMJIbHO. 


Tlocrynuao 
24 XII 1957 
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Yaen-koppecnonzent AH CCCP O. A. AJIEKHH u H. 11. MOPHYUEBA 


BJIMAHHE KAPBOHATHOHM CHCTEMbI B MPHPOAHbIX BOJAX 
HA COJEP)KAHHE OPFAHHYECKHX BELJECTB 


B nawiel mpesbiqyuieli paOote ObiiIo ycraHoBJeHo cTaOnJIM3upyroulee Mel- 
CTBHe OpraHHecKUX BelleCTB Ha KapOOHaTHy!O CHCTeMY B MpHpoHbIx Bosax(?)) 
TIpucyterByrollve B MpHpOAHbIX BOJaX BbICOKOMOJIeKyJIAPHbIe OpranwHueckue 
BeIeCTBa, IPCHMYIU[eCTBeHHO TYMYCOBOrO NpOHCXO*AeHHA, JerkO copOupysc 
Ha MOBepXHOCTH Me@JIbuaHWIHX KPHCTaJJIOB KapOoHaTa KaJIbIkMA B MOMEHT UH} 
oOpasoBaHHA, 3aMeJIAIOT UX aJIbHeHWHH pOcT HW BbIeIeHve B OcaOK. B pesyJIb+ 
TaTe STOO MepecbillleHHble pacTBOpbl KapOounaTa KaJblluA MpHoOperalor ompe- 
[\eJIeHHy!0 CTaOHJIbHOCTh WH MOFyT CYlleCTBOBaTb 3HaYHTeIbHOe BpeMA B eCTe 
CTBCHHbIX YCJIOBHAX. SBJeHHe 3TO INHPOKO pacmpocTpaHeHO B TIpHpOHbIX BO- 
Jax. OlHako Hapsyy C BIMAHHEM OpraHHYeCKHX BellleCTB Ha KapOonaTHy!0 cH: 
CTeMy HMeeT MeCTO OOPaTHOe BJIMAHHE BbINAaaloulero H3 pacTBOpa KapOouaT 
KaJIbUHA Ha COJep2xKaHne OpraHHYeCKHX BelUleCTB B MPHPOAHbIX BOMax. | 

Ha6smogeHua moKa3aJu, YTO TyYMYCOBbIe BelllecTBa yep2KHBaIOT BbITlaenne 
KapOonaTa KaJIblNA U3 pacTBOpa JHIWb JO ONpesedeHHOrO mpeseda, B 3aBHCK- 
MOCTH OT COJepxKaHHA B PaCTBOPe HOHOB KaJbIUA, THAPOKapOOHaTHBIX MOHOP) 
a Tak}Ke OT JIpyrux yCJIOBHH, onpeyeAIOWINX KapOoHaTHOe paBHoBecne. Ilocje 
JOCTHXKEHUA 3HAYNTEJbHOTO MepecbIMleHHA KapOOHaT KaJIbILMA BCe Ke Mepexe 
auT B ocayoK. IIpu sTOM B OCaNOK yBJeKaloTCA HM OPraHHuecKnHe BelllecTBa, COp4 
6upyloulMecA Ha MOBeEPXHOCTH KPHCTAaJIVJIOB. | 

Hs3yyenue sToro Bonpoca Oblvio mpequpHHATO HaMH B KayecTBe MepBord 
9Tala — UCCJIeOBaHHA YCJIOBHH BbINaeHHA OKPalleHHbIX TYMYCOBbIX BeLLeCTB 
ABJIAIOMNNXCA OCHOBHOH UaCTbIO OpraHHYeCKHX BelleCTB MAaTePHKOBbIX a 
MetofukKa MpOBeeHHbIX OMBITOB 3akJOUaJaCcb B CJleqyroulem. B saKpbiTble co- 
CyJbI OMMHAKOBOrO OObeMa NMOMelaocb m0 250 MJI MCKyCCTBeHHOrO pacTBopa, 
coflepxKalllero TYMYCOBbIe BellecTBa (BOAHaA BbITAKKa Toppa), ompesesenHble 
KOJIMYeCTBa pacTBopa Ca(HCOs)2 u (AJ HMUTAaWHH COJIeHOCTH MOpCKOii BObI } 
NaCl n MgSO.B pa3JIM4HbIX KOHIUeHTpallNAX WH COOTHOIMIeHHAX, CYMLeCTBYIOLNLHX 


\ 


B MopcKol Boge. I[BeTHOcTh pacTBOpOB oMmpejlesasacb B TeueHHe 2 Mec. Yepes 
Kaxypie 10 quell. | 

J\as Toro uroObl yCKOpHTbh polecc BbINaeHuA KapOonaTa KaJIbluA, KOTO- 
pbili B MpHpose NpH HeOOMbIIMX NepecbILeHHAX MpOTeKaeT BeECbMa 3aMe]VJIeHHO, 
JIA SKCIEPHMeHTOB OpaJiMCb HeCKONbKO OO/bUIMe KOneHTpauun HCO, (4— 
8 MI-9KB/JI) 10 CpaBHeHHIO C OObINHO BCTpeyaloljMMUcA B pekax (1—4 mr-9KB/J). 
C sro xe IeJbIO Yepe3 PaCTBOP eXKeMLHEBHO MpONycKaJIcA BO3yX, JMMWeHHBITi 
COz, B cTporo ompeflesieHHOM OObeme (15 ua). 

Takum OOpa30M, NOJIyYeHHbIe OMbITAMM BeJIMUYMHbI HE HMeIOT aOCOJIOTHOrO 
3HaYeHHA, a XaPaKTePH3Y!IOT CPaBHUTeJIbHYIO POJIb pa3JIMUHbIX (akTOpoB, 
BJIMAIOWMHX Ha COfepxKanne Opranwyeckoro BewlectBa. 

OKCHePUMEHTHI, BbINOJHEHHBI€ BO MHOPHX MapavJIesIbHBIX CepUAX, Navi Cile- 
Ayrouwve pesyJIbTaTEI. 

Kak M CJleqoBasio oxugaTb, mpucyrcTBHe Ca(HCOs)2 cusbHo ycKopset 
Mpolecc YMeCHbINeHHA WBeTHOCTH BObI, L]BeTHOCTbh pacTBOpa TFYMYCOBBIX Be- 


ILeCTB B JMCTHJWIMPpOBaHHOH Bose, He Cofep2Kamlero Ca(HCOs)2, mpakTuyeckn He 
H3MeHAaCb B TeYeHHe BCero cpoKa HaGO,eHusA. 
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Wa 


IIpu coyepxanuu Ca(HCOs)2\B mpegesax 4—8 Mr-9KB/JI H OTCYTCTBHM Apy- 
THX COJleli WBETHOCTh pacTBOopa Yepe3 2 Mec. yOLIBaeT IPHMePHO Boe (pxe. |), 
IIpH4eM 4eM BbIINe Me€pBOHAYaJIbHaA WBETHOCTb BObI, TEM OOJIee yMeHbilaeTcA 
NPOWeHT BbIAeIeHHA OPraHH4eCKHX BelleCTB, YTO OOBACHAeTCA CTAOUJM3HpPylo- 


IMM eHCTBHEM MOCJeqHHX, MOCKOJIbKy 
OHH 3aTPYAHAIOT BbIeeHHe KPHCTAaJVJIOB 
KapOouaTa KaJIbllusa. 

HeoxkHaHHbIMH OKa3aJIHCb pesyJIbTa- 
THI ONbITOB C BbIACH€HHEM POJIH MOCTOPOH- 
HHX HOHOB JIA CcTaOMJIbHOCTH opraHHyec- 
KHX BeulecTB. B sMTepaType BBICK a3blBa- 
JIOCb MHEHHE, YTO OPpraHHyecKkHe BellecT- 
Ba, BbIHOCHMbIe PpeKaMH B MOPS, KOary- 
JMPYy!IOTCA TOJIbKO NOX BJIMAHHeCM HOHOB, 
cofepKalluxcA B OOJIbIIOM KOJINUeCTBE B 
MopcKol Bowe (”,°). Jlaxke JIA peK YMeHb- 
INeHHe WBeTHOCTH BOJbI BHH3 MO TeYeHHIO 
OObACHAJIOCh TaK2Ke B OCHOBHOM KOoaryJIA- 
WueH OpraHHyecKkHX BelleCTB MpH BOspoc- 
eH MHHepaJH3alHH BODHI. 

Pe3yJbTaTbI Hallux MUCCJIeqOBaHHH He 
nowTBepAusIM 9sTOrTO MHeHHA. IIpH npounx 
PaBHbIX YCJIOBHAX YBeJIHYeHHe COJICHOCTH 
He OKa3bIBaJlO CyILeCTBeHHOrO BJIMAHHA Ha 
IBeTHOCTh, HaOOOpoT — yMeHbUIeHHe I[BeT- 
-HOCTH ObIJIO HHTCHCHBHEEe IPH IMOJIHOM OT- 
-CYTCTBHH MOPCKHX Covel (puc. 2). Ito 06- 


_ CTOATEJIBCTBO CTaHeT BIMOJIHe MOHATHDHIM, 
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Puc. 1. U3menenue upetuoctu pactsopa 

TYMYCOBBIX BeWeCTB Ha JMCTHJIMpoBaH- 

HOH Bome HM pacTBopoB Ca(HCOs)z co 

Bpemeuem. /,2 — pacTBop ryMycoBbix Be- 

mecTB, 3,4—pactBop Ca(HCOs)s, 

8 mr-3KB/1, 5 — pactBop Ca (HCOs)>, 
4 Mr-9kB/J 


CJM BCIIOMHHTb, YTO YBeJIHYeHHe COJeHOCTH MPH OXHOM HM TOM 2%Ke Ccoep- 
oKannn HCO!, u3-3a yMenbilenua kKosdPullMeHTa aKTHBHOCTH MOHOB MIpH BO3- 


0 LO 4] 60 Gu. 
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Puc. 2. Usmenenvie BETHOCTH PaCTBOPOB pa3HUHOM COJIeHOCTH B IIpHcyT~- 
erpuu Ca(HCOs)2 : a — 8 mr-3kB/a1, 6 Bai Mr-3kB/a. 1 — 09/99, 2 —10/o9, 
3 — 35°/o0 


pocitieli MOHHOM CHJIe, yBeJIMUHBaeT PaCTBOPHMOCTb KapOouata KaJIbllua H, 
“CuleOBaTeJIbHO, YMCHbINaeT HACbILLCHHOCTb HM pacTBopa. 

Bouiee Toro, mpu orcyteTBuu Ca(HCOs)2 HH pH Kakux COueHOCTAX (20 35°/ 9) 

3a cpoK HaOJliofeHuli yMeHbIIeHHA WBeTHOCTH (pH HavaJIbHOH UWBeTHOCTH B 

‘mpemesax 40—80°) He HaOMojaJoce. 2ro He 3HavHT, KOHEYHO, ITO Apyrue dak- 

TOPbl He OKaSbIBalOT BJIMAHUA Ha COfeprKaHe OPranuyecKkux BelllecTB B MpUpon- 
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HbIX BOJax. Bo3MOxXKHO, YTO 3a OoJlee WIMTebHOe BPeCMA B BOWE MPOHCXO{HT) 
TpaHcOpMalluA OpraHHyecKUX BelllecTB TyMYCOBOrO MpOMCXO*KMeHHA H3-3a | 
OKHCJICHHA, pa3JIOKeHHA, BHYTPeHHeH MOJMMepH3allMH, KoaryJAWMH M Mp., 
HO, KaK BHO H3 MpOBeeHHbIX OMbITOB, Ba2KHCHIUHM (aKTOPOM BbIAeJeHHA Op- | 
PaHHueCKHX BelileCTB PYMYCOBOrO MpOHCXO*XKMeHHA H3 MPHPOPHHIX BON ABJIACTCA 
BbIMaaioulul H3 pacTBOpa KapOoHaT KaJIbUMA. 

J\1a BbIACHeHHA POJIM PpaCTBOpeHHOTO B BOMe KHCJOpofa NpH BbIMAaeHHy 
OplaHHuecKHX BelleCTB H3 pacTBOpa ObIJIH MOCTABJIeHbI CMeUMaJIbHbIe OTIbITHI | 
C BOOli, JIMMIeHHOM KUCJIOpofa HW HaCbIIILeHHOL aTMOCctepHbIM BO3LYXOM. OHaKO } 
B TeveHHe 2 Mec. pasJIMYHA B WBeTHOCTH Bomb! (mpH 60° WBeTHOCTH) He HaOJIO- 
JaJlocb. 

Takne Ke pe3yJbTaTbl AaJIv OMbITHI 10 MpoBepKe BO3MOXHOTO BAMAHUA PH 
Ha YMeHbIUeHHe WBeTHOCTH pacTBopa. Ja sTOorO B 1poOax C AHCTHJIJIMpOBaHHOH 
BOOM NOLLep2xKUBaJINCh CulefyroulMe BeMuHHbI PH: 5, 6,7,8.[Ipu stom B Teyenue 
2 mec. HaOsuoeHHi u3MeHeHHi B WBeTHOCTH BOLI (mpu 60°) He HaOsOMasOCcb. 

Tlonyuenuble pe3yJIbTaTbl, yKa3bIBalOllNe Ha IIpH4YHHbI H MCXAHH3M BbIeJeHHA | 
OKpallleHHbIX TYMYCOBbIX BeULCCTB H3 MIPHPOAHbIX BO, NOSBOJAIOT aTb HOBOe 
OObACHEHHe H3MeCHEHHIO UBeETHOCTH BOJbI B BOJHIX OObEKTAX. | 

B pekax, 10-BHJHMOMY, HeJIb3A OXKHLaTb CYLLeECTBEHHOFO H3MCHEHHA IBETHOCTH | 
BOJ[bI H3-3a BbINaeHHA KapOOHaTa KaJIbUHA, Tak Ke KaK WM H3-3a KOaryJAWAM Op- 
raHMyeckoro BelllecTBa HOHaMH. Kak y2Ke yKa3bIBaJlocb pauHee ('), B OOJIbINHHCTBE | 
peK, ocoOeHHO KPYMHBIX, He MpOHCXOAMT BbiImaqeHHA KapOouaTa KaJIbIMA. 
JlelicTBuTeIbHO, YMCHbINIeHHe IBeTHOCTH BOJbl MHOFHX OOJIbUIMX PeK K YCTbIG. 
IIpaBHJIbHee BCerO OOSACHUTh pasOaBJIAIOWLHM JelHCTBHeM MPHTOKOB, BOJa KO- | 
TOPbIX HMCeT MeHbIIyI0 ItBeTHOCTb. Tak, HampuHMep, Bosra umeer HaHOouJIbulyI0 | 
I[BETHOCTb BOI Neped BMawenuem Ou, re roqoBol CTOK cocTaBJAeT WHIb 14% 
oT croka y Acrpaxanu, a Oxa u Kama MMeIOT 3HadHTeJIbHO MCHbILYIO LBeTHOCT 
BOJbI. ToJIbKO B peKaX C CHJIbHbIM OOJIOTHDIM MHTAHHeM BbilalaloT oprannue- 
CKHe BellleCTBa, CBA3AHHbIe C %elesom (4). OcHoBHad 2%e Macca OKpaleHHbIx 
rYMYCOBBIX Bel{eCTB, MO-BHAHMOMY, MaJlO TpaHccbOpMupysACb 3a CpaBHUTeJIbHO 
KOPOTKOe BPeMA TpeObIBaHHA B PeKe, BbIHOCHTCA B MOpe. 

B MopaAx mpolecc BbInaqeHHA KapOonaTa KaJIbluMA UrpaeT AIA Oprannue- 
CKHX BelleCTB TeppHreHHOrO MPOHCXO*KAeCHUA HeCOMHEHHO OOJIbILYy!IO poOdlb, 
TaK KaK OCHOBHaA MaCCa OKeaHHYeCKOH BOJbI HaCbIleHa KapOoHaTOM KaJIbIluA 
HM KOJIOCCaJIbHbIe KOJIMYeCTBA KapOOHATHBIX COCAHHEHHH, e2XKeTOAHO BbIHOCHMBIX 
peKaMH B MOps (OpHeHTHpOBOYHO cBbIUe 10° 7), BbIMaqator B ocayzoK. IIpu 3Tom | 
yaCTb OPraHHYeCKHX BellecTB aCopOupyeTcs U3 MOPCKOM BOLI Ha MOBepXHOCTH | 
KapOouaTa KaJIbIMA MH yBJleKaeTCA HUM B OCafoK. Ilo-BH_HMOMY, HMCHHO C 3THM | 
IIpOIeCCOM CBA3AHO IIPHCYTCTBHe OpraHHueCKHX BelleCTB B H3BeCTHAKAX, B KO- | 
TOPbIX HX COJlepxKaHne COCTABJIAeT B CpeqHeM mpuMepHo 0,3%(*): sto, BeposTHO, 
HavOoJlee yCTOHYMBaA YaCTb MeCpBOHaUaJIbHO YBJICUCHHbIX OPraHHUeCKHX BeuULeCTB. | 

IIpomece ycraHoBJieHHA KapOoHaTHOrO paBHOBeCHA B OKeaHe H BbILeeHHA 
KapOOHaTHBIX OCaJKKOB IIPOTeKaeT MEJJICHHO; ITO LaeT BO3MOXKHOCTh OK pallleHHbIM © 
COeCIHHCHHAM, XOTA MB He3HAYHTCJIbHBIX KOJIMYECTBAX, IPOHUKaTb B palOuHl, | 
HasleKO OTCTOAMMe OT Oeperos. 

Pay apropos (°,”) yKa3bIBaloT Ha OOpaTHYlO 3aBHCUMOCTb, CYILeECTBYIONLYI0 
M@Ky UWBeTHOCTbIO H COJICEHOCTbIO BOLI MOpeH H OKeaHa. Jina Kacnuiickoro | 
MOP OOpaTHad 3aBHCHMOCTb STHX BeJIMYHH, BEPOATHO, CBASAHA T1pexkle BCero | 
C «BO3PpaCTOM» BO: B 1OX%KHbIX BOMaX C OoJIee BBICOKOH COJeHOCTbIO OpraHnue- | 
ckne BelllecTBa B OOJIbilel CTeMeHH YCIeJIM BbIAeMTbCA B OCaOK, B TO BpeMs | 
KaK B C€BePHbIX, OMPeCHAeMbIX PpaHOHax C MaJIOM COJIeHOCTHIO ellle He ycreso 
yCTaHOBHTbCA KapOOHaTHOe PaBHOBecHe, OOYCJIOBJIMBAIONee BO3MOXKHOCTD BBI- | 
layeHHA OpraHwHyecKUX BeulecTB. 

Boubwlad WBeTHOCTh BOMbI B NOMAPHbIX OOMACTAX OKeaHa IO CpaBHeHHIO C| 
TPONMYeECKHMH, HCXOJA U3 PaSBHBaeMBIX 3]eCb B3IJIAOB, MOXKET ObITh OOBACHEHA | 
OoJIbUlelt HaCbIL[eHHOCTbIO BOJbI 9KBATOPHAJIbHBIX OOJIacTell KapOOHATOM KaJIbULHA, 
HU, CUEQOBAaTeIbHO, OOJIbINeH CKJIOHHOCTHIO K BbILeJIeCHHIO eFO B OCANOK, TaK Kak 
PaCTBOPUMOCTb KapOonaTa KaJIbUNA pH U3MeHeHHM TemMepatypHI oT 0 Wo 30° 
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MafaeT MpuMepHo B TpH pasa (8). Kpome toro, HHTeHCHBHOCTD (poTocuntesa 
B IOXKHbIX MOPAX 3HAYHTeJIbHO BBIILe. 

Murepecuo oTmMetuTb, uTo b, A. Cxonuuues, usyuan yculopud KoaryJAlMn 
MeJIbYaHWIHX B3BeCeli B MOPCKOM BOJe, YKa3bIBaeT Ha OTCYTCTBHE HX CeMMeHTA- 
WMH pl HaJIMYHH Jlarke CpaBHUTeJIbHO HEOOJIbINMX KOJIMYECTB OK pallleHHbIX ryMYy- 
COBbIX BelllecTB. BecbMa BepOATHO, YTO 30eCb TaK2%Ke NPOABJAeTCA CTAOHJIM3H- 
pylolilee eHCTBHe TYMYCOBHIX BelllecTB, aycopOupyioulHxcsH Ha MOBepXHOCTH 
B3BeCeH, OUCHb YaCTO BKJIOUAIOWINX Pa3JIMUHbIe COCMMHCHHA KaJIbIuA. 


THapoxuMuyecku MHCTHTYT Tloerynuso 
AkaylemuH HaykK CCCP 20 XII 1957 
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Jlornagn Axrxafemun nayk CCCP 
1958. Tom 119, Ne 2 


PEOXHMHA) 


B. H. WIHMJIOB, H. H. BEJIMKOBA u 3. TI, EPLIOBA 


O NPHMEHHMOCTH METOJA TWJIABJIEHHA JI ONPEEJIEHH 1 
NPUBJIM3MTEJIbDHOrO XHMKHYECKOLFO COCTABA KAMHO3OHCKHX 
BYJIKAHHYECKHX MOPO IOKHOLO .CAXAJIMHA 


(IIpedcmaeaeno axademuxom JI. C. Kopscuackum 19 VII 1957) 


Kalinosolckue BYyJIKaHHueCcKue NOpoOsbl pa3sJIMYHOrO BOs3pacTa HM COCTaBa 
uMeloT Ha TeppuTopuu lOxcxuoro CaxaJlMHa JOBOJIbHO WMpoKOe pacmpoctpane- | 
Hue. JlHb HaHOosIee MOJIOAbIe M3 STHX MOPON ClaraloT CaMOCTOATEJIbHbIe Tea; | 
Ooslblllad 2%Ke UX YaCTb MepeoTOwKeHa HM B BUle BKJIOUCHHA pa3sJIMYHOH POpMbI 
BXOJIMT B COCTaB HOPMAJIbHO-OCaJOUHIX TOIL. B nocJIeqHeM CJlyyae MpHypoueH- 
HOCTbh MOpod onmpeseseHHOrO COcTaBa K OTJI@JIbHbIM TOPH3OHTAM TPeTHUYHbIX OT- 
JIOKEHHH MOSBOJIACT HCMOJb30BaTb UX MIA peleHHA COOCTBeEHHO CTpaTHurpadu- 
yYeCKHX BOMpOcoB. OHaKO MpaBHJibHad JMarHOcTHKa BYJIKaHMYeCKUX MOpO}i 
CaxaJIMHa, BOOJIHe OCYULeECTBUMad TPH TILaTeJIbHOM HCCJIeQOBaHHH, B MaCCOBOK | 
paOote 3aTpyAHAeTCA PAJOM MPHYHH (MeJIKO3EPHHCTOE CJIOKeHHeE, HaJIMUHe CTEK- | 
Jia, MpHCyTCTBHe MpeACcTaBUTeJeH KepaTO-CMHJHTOBOH (bopMallHH, HepeAKO Ma- 
JI@OTHMHBIN OOJIMK MOpOA HM HX BbICOKaA M3BeCTKOBUCTOCTb). Ilocequee o6cTO- 
ATCJIbCTBO, OOYCJIOBJINBalolilee MpHCyTCTBHe ake B HaHOOJIee KHCJIbIX NOpoax 
BKpalJIeHHHKOB JaOpasopa, MpHBOAMJIO HepeqKO K TaKHM rpyObim owMOKaM, 
Kak, Hampumep, ompeevienve allMTOB Kak IJlarMoOa3aJibToB. Bauay Bcero | 
9TOFO OUeHb XKe/aTeJIbHO JaHHble MACCOBbIX HeTporpadbwyeckHx HCCJIeqOBaHHli 
KOHTPOJIMPOBaTb KaKHM-TO A PyruM, ObICTPbIM HM BMeCTe C TEM JOCTATOUHO TOUHbIM 
MeTOJIOM. MmMeHHO TaKHM MeTOJOM MOXKeT ObITb MeCTOX MaBJIGHHA, OCHOBAHHBIH | 
Ha CYULeCTBOBaHHH ONpeeJIeHHOH 3aBHCHMOCTH Me2K Ly COCTABOM MOPObI HW MOKa- 
3aTeJIeM MIpeJIOMJIeHHA MOJIyYeHHOrO Mpu ee MaBJenum crekuia (°,”). 

J\1a MpoBeeHUA HCCJeHOBaHHA NPHMeHHMOCTH MeTOJa MJaBJICHHA MbI pacno- | 
Jlaraiu 83 NOMHbIMM CHJIMKaTHBIMM aHasM3aMu BY JKaHw4ecKux Nopod u 4 ucKyc- 
CTBeHHbIMM CMecaMH. IlouwlyueHHe HCKYCCTBeHHOrO CTeKJa MpOH3BOAU Och Mep- 
BOHAaYaJIbHO MPH MOMOLLA BOROPOAHO-KUCJIOPOAHOH TopeJIKH UM CNeKTPaJIbHOH 
yctanosku MCII-22. B nepsom cayyae nulaBsleHHe MOpouika MOposbl mpoucxo- 
JMO B HeOOJbINOM THIJIe H3 OKuCH OepHsua. Tloyyennpiit npu nilaBwienun 
CTeKJIAHHbIM WapHK 3aKaJIMBaJICA OpocaHueM B Boxy. Bo Bropom c.lyyae nopo- 
IWOK MOPOMbI NOMellaJICA B UWHJIMHApHYeCcKoe yrulyOusleHHe, BbICBepJIEHHOe Ha KOH- 
We HUKHELO SJeKTPOa ClleKTporpada, H NaBHJICA B yrOJIbHOH Ayre. SacTHiBaHHe 
cTeKJIa MpOHCXOAuJIO pH KOMHAaTHOH Temnepatype. Ilomyyennoe o6ouMH MerTo- 
WaMu CTeKJO pa3s{poOJIAIOCcb MO MCJIKHX YIJIOBaTLIX 3epeH, MOCJe Yero Onpeye- 
JAJICA MOKA3aTeJIb IPeJIOMJIEHHAA MMMePCHOHHbIM MeTOJOM. CmelMaJbHoro HC- 
CNeQOBAHHA WIA BbIACHeHHA MpekeOB KoMeOaHHH BeMUMHbI MOKa3aTeJA mpe- 
JIOMJIGCHHA CTeKJIa, MOJYYeHHOrO pa3JIMUHbIMH MeTOJaMH 3 OJHHUX H Tex Ke 
MNOpO, He NPOMSBOAAJIOCb, OHaAKO Ha OCHOBAHHH pAa H3MepeHH MOKHO Cyle- 
JaTb BbIBO, YTO OHM HeBetuKH. JIA NOyYeHHA COMOCTABUMBIX Pe3YJIbTaTOB 
ObIJIO PELWeCHO MOMb3OBaTbCA CNeKTporpatuyeckuM MeTOOM (Ayra mepemenuoro 
TOKa CuJoH 20 a np Hanpaxennn 220 B, Bpema 30 cex.). PesymbraTbl H3MepeHuii 
lipescTaBJieHbl Tpaduyecku Ha pwc. | u 2. 

IIpu paccmorpeunn puc. | orseTMBo BUAHO, YTOC yBeMMYeHHeM coepxKaHUA 
KPeCMHEKHCJIOTHI B NOPOJle NOKasaTeJIb MpPeJIOMJICEHHA MOJIYYeHHOPO H3 Hee CTeK Ja 
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yMenbuaetca, u HaoOopor. Tlopoye wetouno cepuu, a TakxKe MaJsleoTHMHble 
M KaHHOTHMHble MpeACTaBUTeJM USBECTKOBO-LMeOUHOL Cepuu Ha curype oOpa- 
3Y!0T TPH XOPOINO BbIparxKeHHbIX pxAMa, pacnO/laraoulMxCA MapaieMbHO Apyr 
Apyry. Uerpeptoiii camocTosTesbHblii pA waMeyaeTcA mo pacnosoxKeHHioO He- 
CKOJIBKHX TOPO], KepaTO-CNHJHTOBOH (opMalHu, TeHeTHYeCKH CBA3AHHbIX C 
M3BeCTKOBO-LleJIOUHOH cepueli. Uerbipe KpHBbIe, MOCTPOeHHbIe MO COOTBeT- 
CTBYIOUMM TOUKaM, BbIpaxKalOT 3aBHCHMOCTb MeXy cosepxKaHweM B MOpomax 
KPeCMHEKHCJIOTHI HM MOKa3aTeJieM mpe- 


JIOMJICHHA NOJIYYeEHHOFO H3 HUX CTeKJa. 7 
Tounoctb onpesesienna SiOz m0 HuM paB- 68 
Ha 3%. Taka OTHOCHTeJIbHO HeBbICOKaA 
TOYHOCTh ompefesenna SiOz (a Takxe u b4 
JpyruX OKHCJIOB) B 3HaUHTeJIbHOM Mepe 
OOyCuIOBJIeHa HeKOTOpbIMH BapvalluaMH = 
BeCJIMUHHbI MOKa3aTeid UpeOMJeHHAa = 
MCKYCCTBEHHBIX CTCKOJ, NOJYYeHHBIX 3S 
OMHOH HM TOH %*e noposH. OcHosubie 
MpH4HHbI STHX Bapnalu (Tpyquocth 2 
NOJIYYeHHA TOMOreHHOTO CTeKJIa, BHYT- S 


s 
So 


pPeHHHe HalpsAxKeHHA B HeM, MOJIMKOM- 
MOHEHTHBIM CocTaB MOpoy, H3MeHeHHe 
BaJICHTHOCTH MHOHOB, JlerKad yJleTy4H- 
BaeMOCTb OTJeJIbHEIX 9JIEMEHTOB) H BO3- 
MO2KHbIe CIMOCOOb! YMeHbIIeHHA UX BJIMA- 
2) 
ree ae TTe PaCoe Sea 
ompeqentenua MgO, CaO u cymmpr Fe2Os | é 
u FeO (puc. 2). M3-3a toro, uTo co- Puc. 1. Kpussie sasacumoctu mexyy noKa- 
OTHOWeHHe YMOMAHYTHIX BbILUe OKHCJIOB eee Heoeee tiaras SiOz 
B pasJIMYHBIX Tpynnax Nopok Heokuna- ig Co Ege ean 
KOBO, KPHBbie [IHX KayKMOW H3 HUXTO-  pogsr usBectkoBo-wetouHol cepuu, 2 — ma- 
CTpOeHbI OTJeJIbHO. JIGOTHMHbIE MOPOAbI H3BeCTKOBO-LLeOUHOH 
TakuM oOpa3oM, KpuBble puc. 1, 2 CepHa, 3 — KepaTo-cMMAHTOBbIe MOposbl H3- 
NMOSBONAIOT C H3BECTHOH TOUHOCTHIO  PCTKOBOTeTONtON Opa az MOpofbl ue- 
OlpeJeATb B HHTePeCyIOWHX Hac MOpo- P 
Max coflepxanue SiOz, MgO, CaO, cym- 
mbI Fe2O3 nu FeO. Oguako JIA mOJIHOM XapaKTepHCTHKH XHMMYeCKOFO COCTaBa 
paccMaTpHBaeMBIX MOpok HeOOXOMMMO 3HAaTb Tak2Ke CoOJepxKanne wlesouel, 
PJIMHO3eMa H pa3fleJIbHOe COsep2KaHve 3aKUCH M OKUCH 2*Keslesa. UacTb u3 STHX 
OKHCJIOB (HalpuMep, UleJloun) Cofep2xkuTCA B MOposax B CpaBHUTeJIbHO HeOOMb- 
WIOM KOJIMYeCTBE H YaCTO He OOHapyXUBaeT 3aMCTHbIX H3MEHEHUH B CBOeM COsep- 
KAHAN MIpH OOJbIUIMX H3MeHCHHAX KOJIMYCCTBA KPCMHCKHCJOTHI. Kpome Toro, 
YJIeTYYHBAHHe OTACJIbHbIX JJICMEHTOB B YFOJIbHOH Wyre HeOAMHAaKOBO, H B YaCT- 
Hoctu wa Ku V 6ombute, 4eM JIA BCeX JpyrHX HanOOJIee BaxKHbIX 9JIEMEHTOB. 
B pesysbtTaTe 9TOrO ompedeseHHe HEKOTOpbIX COCTABHBIX YaCTeH MOPOMbl MeTO- 
JOM IJlaBJeHHA 3aTpyHeHO. et, ; 
K ompefedienut0 BbILIeyHOMAHYTHIX OKHCJIOB MO?KHO MOMOHTH MC Apyrou 
cropoubt. Mspecruo, uo BYKaHHYeCKHe MOPOAb! pasJIMUHbIX CepHit OOHAPy2KuU- 
BalOT MOCTeMeHHbIe H3MCHCHHA B COJep2%KaHHH OTACJIbHbIX OKHCJIOB B 3aBHCHMO- 
CTH OT H3MeHeHUA COJep2KaHUA B HUX KpeMHeKuCJoTHI. Ipaduyecku Takaad 3aBu- 
CHMOCTb BLIpaxKaeTcsA MPH MOMOUIM BapHallHOHHbIX AuarpamM. Ilo usBecTHoMy 
cojepxKanuio SiOz mp MOMOUIM TaKUX AMarpaMM, MOXHO C MOCTATOUHOH TOU- 
HOCTbIO ONpeeuTb cofep2Kanve WH Apyrux oKucAoB. TounocTb onmpesesenuA 
MOCJIeMHUX 3ABHCHT OT TOUHOCTH MOCTpOeHHA CaMuX AMarpaMM, a MocJeqHAA — 
OT BeJIMUHHbI OTKJIOHCHHM OTACJIbHBIX TOUeK OT COOTBETCTBYIOUIUX HM KPHBBIX. 
Bonputeli vacTbio TOUHOCTh OMpeseIeHuA TAKUM CMOCcOOOM HeOMHaKOBa HM MIpH- 
OAM3UTeIbHO paBHa TOUHOCTH Onpezenenna MgO, CaO u CYMMbI OKHCJIOB *KedJlesa 
MeTOJIOM TlaBJleHHaA. JIM AIA HEKOTOPbIX OKHCJIOB (AlzOs, Fe2Os) ona He- 
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Puc. 2. Kpuppie 3aBHcHMOCTH Mexy MOKa3saTeJIeM MpeOMJIeHHA MH cofep- 
ywkaHHem CaO, FeO -+ Fe2O3 u MgO B pa3uIMUHBIX CepHAX ByJIKaHHUe- 
cKHX Topox lOxHoro CaxasiuHa. a — NaseOTHNHAA H3BeCTKOBO-IeOUHAA 
cepHa, O— KalHHOTHIHaA H3BeCTKOBO-IWeOUHaA CepuaA, 6— WeOUHAaA cepuA 


Codepkaxue okucnob 


44 aga she Bl ahs 68 % 
Codepkanue Sid, 


Puc. 3. Bapuatonnple QuarpamMsl KaiitHosolicKux By TKAaHHYecKUX 
Topo TOxkuoro Caxaauna 
CKOJIbKO HH2Ke — oKoJIo 3%. B To xe CaMoe Bpema, HalpuMep B KaHHOso0rcKolt 
cepuu, Ain NaeO ona yBemnuupaetcs Jo 1,5%, a maa KeO—yzaxe Jo 0,5% 
(prc. 3). 

PesyJbTaTbI CYMMapHOPO ONpeeeHUA OKUCJIOB *KeNe3a IIpH NOMOULM Bapua- 
IMOHHbIX HarpaMM HM COOCTBeEHHO MeTOMa MaBJIeHHA MOFYT He CoBnallatb. IIpu 
SHAMHTCJIbHBIX PaCXOKMCHHAX CJeLYeT BOCIOJb3OBaTbCA aHHbIMM MOCJeLHero: 
MeTOla H C y¥eTOM UX H3MeCHHTb Ccofeprxanne Fe2Os u FeO, coxpanus IPH 3TOM 
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MPONOPWMOHAJIbHOCTh HX COOTHOIWEeHHI, MOJYYeHHYIO C MOMOMIbIO BapHallMoH- 
HbIX KDPHBBIX. 

JlByOKUCb THTAaHa H 3aAKMCb Mapranlla Coep2xKaTCa B BY KaHHUecKUX mopoyax 
CaxaJuHa B HeOOJbIIOM KOsH4eCTBe. C JocTaTOUHO BbICOKOLi TOUHOCTHIO MOXKHO 
MpHHATh, UTO CpefHee Coxepxanne TiOz B naJeOoTHIHbIX H KaiHOTHMHBIX MOpo- 
aX U3BeCTKOBO-IleJIOUHOH CepHu cocTaBJAeT 0,5%. TakoBo Ke H ero cojep- 
%KaHHe B Moposax WesouNoH cepHH C CoOepxKaHHeM KPeMHEKHCJOTHI Govee 
51%. B tex xe mopofjax c Ooulee HU3KUM Cojep>xKaHHem KPe€MHEKHCJIOTHI Cpey- 
Hee KosMyecTBO TiOz gocturaet 1%. Cpeqnee cofep»Kanue 3aKHCH Mapraulta 
BO BCexX Noposax WleOUHOH cepuH paBHo 0,1%. B pa3auuHbix nopoyax u3Becr- 
KOBO-IMeJIOUHO CepHu ee KOJHYeCTBO HeOAMHAKOBO. B naJleoTHMHbIX pasHOBH- 
HOCTAX STHX MOpOR c cosepxanHem SiOz He Bye 55% Hu B KaHHOTHMHBIX C 
SiOz HHxe 50% ono TakxKe paBHo 0,1%, Tora Kak B Goslee KMCJIBIX mopoax 
OHO COOTBETCTBEHHO YMEeHbINaeTcH WO HyJIA. 

Hs3-3a neOoubioro KOJMYeCTBAa XUMHUeCKHX aHaJH30B MOpok KepaTo-cnH- 
JMTOBOH POpMallHH BHACTOAIee BPEMA He MpeACTAaBJIAeTCA BOSMOXKHbIM MOCTPOHTb 
KPHBble, OTPaKalol[He 3aBHCHMOCTb MEXy COJepKaHeM OTIebHbIX OKHCJIOB 
HM MOKas3aTeJieM IIpeJIOMJICHHA HCKYCCTBeHHOPO CTeKJIa HJIM KOJIM4YeCTBOM KpeMHe- 
KuCJoTH. Tloka MOxKHO JIHIIb OTMeTHTb, YTO OT COOTBETCTBYIONLMX HM Mopod 
HOPMAJIbHOrO psa OHH OTJHUAIOTCA CHJIbHO MOBBIIMeHHBIM COJepxKaHuem NaaO, 
Fe2Os u oruactu FeO u AsOs nu, cooTBeTCTBeHHO, MOHH2KCHHBIM COJepxKaHHeM 
CaO, TiOz u uacruyno MgO. Vupimu cilopamMu, B OTHOWeHHH XHMHM4eCKOrO 
COCTaBa OHH OOJIaaloT BCEMH OCOOEHHOCTAMH, CBOLCTBEHHbIMH THIMUHbIM MOpo- 
aM KepaTo-cnuJHTOBOH cbopmaunu (?). 

Vitak, C MOMOLIbIO MeTOJa aBJIeHHA MpelcTaBJAeTCA BOSMO2KHBIM TIpOH3- 
BOAHTb ONpeslesIeHHe MpHOJM3HTeEbHOrO XMMMUYeCKOFO COcTaBa NOpoO pa3swJHy- 
HbIX rpynn. HeckoJbKO MpHMepoB TaKHX ONpesevleHHH HM COMocTaBJIeHHe HX 
C peaJIbHbIM COCTaBOM Topo, mpuBogxutca B Tabs. 1. 

Ta6Ouauna 14 


IIpeqnonaraembii uv JeHCTBUTebHBIM XUMHUeCKHH cocTaB OOpa3l0B BY JKaHHUeCKHX NOpoy 
fOxwnoro Caxasnya 


CofepxaHHe H OTKJIOHCHHA B NPOWeHT ax 


o6paseu o6pasel, o6paselt obpaser o6pasell o6pasel, 

KommoHenTEI No 597 No 7630 Ne 978 No 1748 Ne 746 Neo 98 
de hed |b utlhe ale See 132 {iesoldaleQy| «8% ede 2 IMSL Be les 
SiO, 58,5|57,7|+-0, 7/60, 3)/61 , 3} —1, 0/59, 2/59, 7|—0, 5/49, 5/48, 2/41, 3/48, 2/48, 7/0, 5/45, 4/45, 1/-+-0 
TiOg 0,5} 0,5} — | 0,5) 0,5 0,5| 0,4/+0.4] 0,5) 0,8]}—0,3} 0,5] 0,7/—0,2) 1,0) 1,9)— 3 
Al2O, 19,4/49,4| — |19,1}19,1) — |18,3]18,6/—0,3116,2]17,1| —0,9}19,=|18,4/+4, 4]17,9/19,2/—1, 
Fe20, 4,2) 3,5|+0,7] 2,7| 3,4/—0,7] 2,5] 2,2/10,3] 4,4) 3,0/+1,4) 5,7) 5,4/+0,6] 3,7} 3,0/+0 
FeO 2,6] 3,4/—0,5| 3,3] 3,2/40,1] 2,7] 1,7/41,0] 7,7] 7,5|+0,2] 4,8] 5,4/—0,6] 6,4) 7,2]—0,8 
MnO _ 0,1) — 0,4) 0,4) 0,4) — | 0,4] — |+0,1] 0,4) 0,4) — 
MgO 2,4) 1,9/+0,5] 1,2] 1,3/—0,1] 0,7] 1,1/—0,4] 5,6] 7,0/—1,4] 4.1] 5,6)—1,5] 5,6) 5,9/—0,3 
CaO 7,4| 6,4/—1,0] 6,5] 5,9/+0,6] 2,2} 2,0/40,2} 9,2) 8,5/+0,7)11,4111,5|—0,1} 9,4) 8,0)41,4 
Na,0 2,9] 3,2)/—0,3] 4,3} 3,8/+0,5] 6,8] 4,5/12,3] 3,0} 3,6/—0,6] 2,1] 2,5)—0,4) 3,2) 4,0)—0,8 
K,0 4,3} 1,4/—0,11 4,41 0,3/+0,8! 5,11 7,0/—1,9! 0,91 1,11—0,2] 0,7! 0,614+0,1] 0,7! 2,61—1,9 
WpumMestaunua. 1—npegnonaraemplii coctaB. 2— feHCTBHTebHbIM cocTaB (Cc OKpyrJieHHeM 
Ho 0,14 %), 3—oTKnOHeHHA. O6pasubi NeNe 597 w 1744 — xalinoTHmHaaA cepusa, 7630 un 719 — naneorun- 


Hada H 972 wu 98 — menOUHaA CepHH. 


HeOoubiiad pasHulla MEKAY MpesMoJaraeMbiM WU JeHCTBUTeJIbHbIM COCTaBOM 
MNOpOA CBUJeTeJIbCTBYeT B MOJIb3SY xopome MPpHMeHHMOCTH MeTOJa NJIaBJIeHHA 
HW MO3BOJIAET PCKOMCHAOBATb CTO AIA MpakTHyYecKOro HMCNOJIbSOBaAHHA IIpH Avar- 
HOCTHKe Ol/peeJIeHHbIX py] BY JIKAHHUCCKUX NOpod. IlocseqHee 2KE Kpahue 
HeOoOXOHMO WIA WpaBHUJIbHOrO PaCWIeCHeHHA WIM PpOKO PasSBUTbIxX Ha TepPHTOpPHH 
Caxasinua CJIOXKHbIX BYJIKAHOTCHHBIX HU BYJIKAHOTeCHHO-OCaJOUHbIX KOMITJIEKCOB. 

CaxaJIMHCKHH KOMIVIeKCHbIi| Hay4HO-HCCeLOBaTeMbCKHH HHCTUTYT Tlocrynuso 

Axkajemuu HaykK CCCP 17 VII 1957 
UMTMPOBAHHAA JIMNTEPATYPA 

1B. A. 3apapuuxku ii, Tp. ATH AHCCCP, 71, cep. merporpad. (Ne 24) (1946). 
2E.Callagan, Mind-ShanSun, Trans. Am. Geophys. Un., 37, 761 (1956). 
8 W. H. Mathews, Am. Mineral., 36, 92 (195!). 
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Jloxxann Arkagemun nayk CCCP 
1958. Tom 119, Ne 2 


A. H. BEJIO3EPCKHH, H. B. WIYPrAEBA u A. C. CMMPHH 


COCTAB JIESOKCHPHBOHYK JIEHHOBbIX KHCJIOT 
Y PA3JIAUHbIX BUAOB AKTHHOMHUETOB 


(ITpedcmaeneno akademuxom A. H. Onapunoim 25 XI 1957) 


Usyuenue HYKJeOTHAHOFO COCTaBa Je30KCHPHOOHYK enHOBLIX KucIOT (THK) 
y pa3JIMUHbIX OPraHH3MOB, H B OCOOeHHOCTH Y OakTepHH, MpHBeJIO K BbIACHeHHIO 
pa BONpOcoB BUOBOL CHelMuYHOCTH STO rpynnbl coequHeHuli (~*). OqHakO 
mpelebl 9STOH CmeludbMuHOcTH JO CHX MOp He ycTaHOBJIeHbI. Eme He ACHO, 
HaCKOJIbKO MOXKeT pa3viuyaTecea CoctaB JLHK y OnoJiormuecku HW CHCTeMaTHYeCKH 
6H3KHX BUOB. Panee Hamu Ha OakTepHAX KHUWeYHOM Tpynnbl OblJIO NOKa3saHo, 
YTO B OMHUX CJIyyanx coctaB JLHK y poycTBeHHbIX BUJOB MO2%KeT OOHAPy2KHBaTb; 
XOTb H HeOOJIbUIMe, HO BHOJIHE yJlaBJIMBaeMble pa3JIM4HA, TOra Kak B Apyruxs 
CulyuaaX OH ABJIAeTCA UfeHTuuHbIM (*). B TO 2*®e Bpema OOcJIeqOBaHHe COCTAaBa: 
JLHK y mpeacrapuredeli pasvIM4HbIx CHCTeMaTHYeCKUX pyMl MOKa3saJio BO3MOXK-) 
HOCTb HCMOJIb30BaTb STOT MOKasaTeJb MA WedleH KaccupukKaluu: 6H3kHe BH-: 
apt umMeroT JLHK eciv He HeHTHUHOPO, TO BCe Ke CxOMHOrO cocTaBa, Tora Kak 
Ooubune pa3.inuna B coctaBe JIHK cBueTeJIbCTBYIOT O 3HAYUHTEJIbHOH OT aJleH-; 
HOCTH HCCJleqyeMbIX OpraHH3mos (3,4). | 

B nacTosueH paOore MBI MpeANpHHAIM NOMbITKY H3YYHTb HYKJIeCOTHHbII | 
coctas JLHK y pa3smunbix mpescTaBuresieH JOBOJIbHO Y3KOH rpyiibl MAKpoop- 
TaHH3MOB — Y aKTHHOMULeToOB. IIpHHHMaxA BO BHHMaHHe BCE BbILIeCKa3aHHOE, 
MbI [OJlaraJId, UTO TaKOe H3YYEHHE JacT BO3MOXKHOCTb HECKOJIbKO MIpOABHHYTh 
pelllenve Bompoca O BHAOBOH CneuMdpuyHoctu JLHK y O1u3skoposcTBeHHbIX BHOB. 
B TO *Ke BpeMA yCTaHOBJIeHHe CXOACTBa HIM pasM4HA B coctaBe JLHK morse 
‘Obl MOMOUb B ede CHCTeMaTHKM 3THX OPraHH3MOB. 

Hsyuenne cocrasa JIHK Beau mo merognke, onucannoit pauee (°), ¢ MpHMe- 
HeHHeM TeX HeOOJIbLIMX MOAMPuKauWMH, KOTOpble NPHBeeHbI B Hallie MpedbIy- | 
ujei padore (*). Jannpie no cocrasy JIHK y wecru pa3iMuHblxX BUOB aKTHHO- 
MHUeTOB MpefcTaBJienbl B TaOwl. 1. Bauxy OoubuMx pasHorsacui B KJlaccHdH- 
KallHH AKTHHOMHLUETOB MbI COUJIH HEOOXOAHMbIM JaBaTb Ba Ha3BaHHA WIA Kaxk- 


TaoOuuna 4 
Coornoulenne asotucTpix ocHopaHHa B JLHK akTunomutietos uw fpyrux 6M3KHX BHLOB 


CpeaqHaa owHCKa m 


Cojepxanne OCHOBaHHi, BeJIMYHHbI OTHOWECHHA 
B Mo. % r+wu r+u 
HX 
A+ T A+ T 
r | A | Bt | T a6c. 3Hau. | % 


Actinomyces globisporus streptomycini | 36,1 |13,4| 37,1 |413,4|2,73| -+0,023 0,8 

(Streptomyces griseus) 

A. globisporus flaveolus 36,3 | 13,8)37,2]12,7| 2,77) +0,055 PAO 

A. griseus (Streptomyces griseus) 35,8} 13,8} 37,4] 13,0] 2,73} +0,043 Abate 
A. viridochromogenes (Streptomyces 

viridochromogenes) 36,6 | 13,3] 37,2] 12,9} 2,80] +0,036 173 
Proactinomyces citreus (Nocardia ci- 

8 

0 

9 

2 


trea) 35,3} 14,2] 36,7) 13,8] 2,57) +0,095 3, 
Micromonospora coerulea (M. vulgaris) 
Mycobacterium tuberculosis, BCG 36,2] 14,3] 35,6] 13,9) 2,53) +0,109 4 
Myc. diphtheriae (Corynebacterium | 34,2|16,5|33,3|16,0| 2,08 -+-0 ,040 4, 

diphtheriae) 27,2 | 22,5] 27,3) 23,0)1,20| +0,014 1, 


IIpumeuaunue. l —ryanuns, A—ayennu, I] — uurosun u T — rumun. 
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Horo Bua: OHO — No NpuuATOH y Hac KJlaccupukauun KpacusabuuKosa (9), 
Apyroe (B cKoOKax) — mo naH6osee mpunAToH B sapyOexHoli muTepatype 
KJlaccupukattuu Bakcmana, mpuBezenuoli B Onpegesntese Bepaxn (*). To- 
MMMO STOrO, MbI IpHBOAMM B TaOJ. | ZanHbIe no cocraBy JLHK y Mycobacterium 
tuberculosis (urramm BCG), mpunaqiexamelt takxe K Klaccy Actinomy- 
cetes no Kpacuabunukosy uM K nopsyKy Actinomycetales mo Bakcmany, u 
y Andrepuinolt nanouku, Koropyio KpacusbauKoB TaKxKe OTHOCHT K 3TOMY 
KJlaccy, BKJiiouad ee B Cem. Mycobacteriaceae, po Mycobacterium. [Jramm 
Micromonospora coerulea, BbIeweHHbI M3 nMO.YeMOCTHOrO akKTHHOMUKOBa, 
movyueH Hamu u3 Muctutyta Masispuu AMH CCCP or T. I. Cyteesoit, mrampi 
OCTAJIbHBIX AKTHHOMHLeTOB NOwyyenb! 43 My3eA KUBbIX KYJIbTY p Kacbepbl MUK po- 
Ouowioruu MockoscKoro rocyyapcrBeHHoro yHuBepcuTera. BorpaiuBanne Maccel 
ObII0 ocyuecTBeHO B MaS6OpaTopuu aHTHOMOTHKOB MockoscKoro yHuBepcuteta. 
TyOepkylesHaa u Aucrepulinad Oaktepun Opin nomyyenst u3 Vucruryta 
MUK poOuoslornn HW smuqemHoJIoruy AMH CCCP yxe B Bugle cyxol OakTepHaJb- 
HOH Maccpl. Bce npuBeweHubie B TaOT. 1 3HayeHUA ABAAIOTCA CpeqHHMU U3 3—6 
OTICJIbHBIX ONpeeeHHi B KaxKOM U3 DBYX Napa ebHbIX THAPOMMsaTOB (Kax- 
AbIH THAPONH3aT COOTBETCTBYeT OAHOH CaMOCTOATeJIbHOH HaBecKe Maccbl). Heo6- 
XOJHMO OTMETHTb, OJHAaKO, YTO NP UCCJeOBaHHH AKTHHOMHLMeTOB MO LWesIOoMy 
pay mpuyne (Bercoxnh TU-tun JLHK, cpaByutentbHo HH3KOe KOJINYeECTBeEHHOe 
Comepxanve JLHK, cubuo 3aTpyqHeHHad 9kcTpakuna JLHK u3 mulenua u 
T. 1l.), CpeHee KBadpaTuyecKoOe OTKJIOHEHHE OTACJIbHBIX OMpefeeHui oT cped- 
HerO 3Ha4YeHHA (H, COOTBETCTBEHHO, BapHalWOHHbIM KOSpPHUNeHT HU CpelHAA 
‘ommMOKa), OblIM, KaK MpaBuJlO, 3HaYHTe/IbHO OOJIbUIe, YeM B CuIyYae aHasH3a 
THK y 6osbumucrsa 6axtepuit (*). B uccameqyemom cJlyuae BapHMallMoHHbili 
KOSPULMeHT Y pa3JIMUHBIX BHOB AKTHHOMULeTOB KoseGueTca oT 1,4 qo 4,2% 
aa ryanuua, ot 1,7 n0 4,8% yaa ayennua, oT 2,1 n0 5,4% AA WHTO3HHA HM OT 
3,0 no 12% aaa THMHHa — B 3aBMCHMOCTH OT u3y4aemoro BHAA. J]a TyOepKy- 
Jle3HOH uM AudTepHuiHoh OaktTepui OplsiM NOJy4eHbl 3HadeHHA C OOJIee HHSKHMH 
BapHalMOHHbIMH Koxppulnentamu: 1—2% Aaa ryaHMHa, aleHHHa HM WHTO3SHHA 
4 Jo 5% Aa THMuHAa. OcoGeHHO BEICOKHe BapHallHOHHble KOSpPHUHeHThI, MOJy- 
YeHHbIe pH uccseqoBanuu Proactinomyces citreus u Micromonospora coeru- 
lea, a Tak>Ke CpaBHUTeJIbHO HeOOJIbINOe KOMMYECTBO MapasebHbIX ONpeeeHHh 
B STHX JIBYX CJly4aax (BBHAY HeMOCcTaTKa MaCCHI JIA aHaJIM3a) — BCero OKOJIO 
6, IpuBeJiM K TOMY, YTO AIA 3TUX ABYX BUOB CpeHAA OWIMOKa CpeAHero apud- 
MeTHYeCKOrO, MpescTaBJenHoro B Ta6u. 1, oKa3aJlacb HaHOOJIbIeH MO CpaBHe- 
HHI0 C OCTAJIbHbIMH BHaMH. 

’ Kak 6bII0 mOKa3aHO MepBoHadabHO B paOoTrax Uapradpa (”) u Brocsen- 
CTBHH MOATBep%KeHO Ha OOJIbIIOM. (akTHYeCKoM MaTepHavie (*,*), OCHOBHBIM 
CHHCTBEHHbIM NoKa3aTeviem cnemucu4unocrH cocraBa JLHK, cymmupytoulem Bce 
BOSMOXKHbIe pa3/IM4UA B COOTHOWICHHM a3OTHCTHIX OCHOBaHHH B pasMuHbIX JLHK, 
r+U 
APT 
B Ta67. 1 MaHHbIX MbI OyeM BeCTH Ha OCHOBaHHH PacCMOTPeHHA STOM BeJMUMHE. 
B nepByio ovepesb Hao CKa3aTb, UTO y BCeX Oe3 MCKJIOUeHHA H3YYCHHbIX 


WP 
3)lecb aKTHHOMUIeTOB OOnapyxkena J[HK Becboa Bpicokoro ['I]-runa (p> 2.5). 


ABIACTCAH BEJIMUHMHA OTHOWeEHHA . losromy Bech pa3s00p mpescTaBJIeHHbIx 


IIpeqcrapslenuple 3ecb aHHble NOATBepAAaloT, YTO aKTHHOMMIeThI 
o6ulalaioT CaMbIM BBICOKUM M3 uB3BecTHBIX Bo cux mop TL-Tanom JLHK (ys 
Ilo stomy mpu3Haky OHM 3aHHMal0T CaMOe KpaliHee MOJO*Kenne CpelM Pas/MIHNbIX 
BHOB OakTepHit. 

Cpapuenne cocrasa JHK y akTwHomulletoB H y Apyroro MmpeAcTaBUTedA 
Kalacca Actinomycetes (nopsgqok Actinomycetales mo Baxcmany) — y Myco- 
bacterium tuberculosis noKa3bIBaeT 3HaUNTeMbHOe pasJINYHe. ITO MOXKeT TOBO- 
PUTb B MOJIb3y TOrO MOJIOXKeHUA, YTO AKTHHOMHIETH! KHCJIOTOYCTOHYMBbIe MH- 
KOOaKTepHu MpeAcTaBJAioT COOOH ABe pasJIHUHble, AOBOJIbHO o6oco6JleHHbIe 
rpynnbi sToro KJlacca (MopsAqKa). OAHaKO BbICOKaA CpaBHUTeJIbHO C ApyrumMu Oak- 
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TepHxAMH BeMuHHa OTHOWeHUA (I + 1]):(A + T) coruacyerca ¢ TeM, 4TO ST 
MHKOOaKTepHH BCe %Ke OTHOCATCA K TOM Ke CHCTeMaTHYeCKOH KaTerOpHH} 
uTO M akTuHOMHUeTH (°,”). Kaaccupukautua KpacusibHnkoBa OoJlee Bcer¢ 
cooTBeTcTByeT 9THM JaHHbIM. HaoOopot, cpaBuenue JJHK akTHHOMMLeTOR 
u M. tuberculosis, c ogHof croponpr, uw JLHK Corynebacterium dip htheriag 
(Mycobacterium diphtheriae no Kpacusibunkosy), —¢ Apyrou, moKas3biBaet 
CTOJIb CHJIbHOe pasJIM4He, UTO HAM IpecTaBJIAeTCA OoJIee MpaBHJIbHbIM BKJIIO- 
yenueC. diphtheriae nes Knacc Actinomycetes, u Tem Oosiee ne B pox Myco- 
bacterium, a B CaMOCTOSTeJIbHOe CemMelicTBO MopsKa Eubacteriales, Kak 93T 
HM MMeeT MecTO B KJlaccncdbuKattun Bepaxu (*). Bo Bcakom CJlyyae, B CBeT 
Bcex JaHHbIX O OmusocTH coctaBpa JLHK y pogcTBeHHbix BuOB OakTepHi, 

oco6eHHO y BOB ofHoro posta (24), orHecenve M. tuberculosis u C. diphthe- 
riae K ofHomy pony Mycobacterium (°) sBuIseTcH Bpsy JIM MpaBHJIbHbIM. 

Paccmorpeune coctapa JIHK y pa3viMunbix mpefcTaBHTeJieH akKTHHOMHUeTO 
MOKa3bIBaeT HX BeCbMa 3HaYHMTEJIbHYIO OJIM30CTb, TaK YTO MbI MO2KeM, MO0-BHH- 
MOMY, TOBOPHTb O HHX KaK O JOBOJbHO OJIM3KOPOCTBeHHbIX OpraHH3Max, 0O- 
pasy!OllUxX OAHYy OCOOy10 H, MOXeT ObITb, Y3KYIO B CHCTEMATHYCCKOM OTHOLECHHH 
rpynny. IIpu stom Bce Yerbipe H3YYeHHBIX MpekcTaBuTesiA poga Actinomyce 
(Streptomyces no Bakcmany) CTaTHCTHYeCKH aOCOJIOTHO Hepa3JIMYHMBI 10 CO- 
crapy ux JLHK. Mmeronuecs pacxoxk enna B Wndpax JexKaT B Npeseax OWMOKH.. 

Takum o6pa30M, B H3y4eHHOM CJlyyae He HaOJOJaeTCA BUAOBOM CnelMmuy- 
HocTu coctaBa JLHK y Buyos BHYTpH OAHOrO H TOFO Ke posa. OTO MoxKeT roBo-; 
PHTb 06 OYeHb OOJbUIOH OuOJOrMYeCKOH MH GuJIOreHeTHYeCKOH O/IM30CTH STHX! 
dopm. Mi nosiaraem, YTO HaHOoOJlee BEPOATHBIM ABJISeTCA OODACHEHHE, y2Ke NPH-; 
BOJMBIUeeCH HaMH pauHee (4). Ono 3akJOUaeTCA B MPH3HaHHH TOPO, YTO y O.IN3-- 
KHX BHOB passiMuua B JLHK moryT KacaTbcs TOJIbKO HEKOTOPbIX MOJIeEKYJI HHI 
JlaxKe TOJIbKO HEKOTOPbIX HX YYACTKOB, TOra KaK OCHOBHaA Macca HX (nosaB-- 
jimiouasdt Yactb HaOopa) uyenTHUHAa. BeweycrBue sTorO H3y4aeMbili HaMH CyM-+ 
MapHbIH coctaB JLHK moxer oOHapy2KHBaTb JIHWIb He3HadHTeJIbHbIe BapHualluy,, 
KOTOpble CJIMINKOM MaJIbl, UTOObI YJlaBJIMBaTbCA HalIMMH MeTOJaMH. 

Uro KacaeTca JByX JpyrHX H3yYeHHbIX POJOB aKTHHOMHLUeETOB, TO 3eCk, 
HeECMOTpA Ha OOJIbLIy!IO OIM30CTb B CocTaBe JIHK, moxkHo KOHCTaTHPOBaTb H HE 
KOTOpoe OTJIM4He HX B 9TOM OTHOWeHHH OT posa Actinomyces (Streptomyces 
m0 BakcmMany). OJHaKo 43 pacCMOTpeHHA 3HAYeHHH CpeHHX OWMOOK (MpHHHMasn 
BO BHHMaHHe KOJIHMYeCTBO OMpeseieHHH) BbITeKaeT, UTO YKa3aHHble HeOOJbUIMe 
oTiHuHA coctasa JLHK stux pogos or cocrapa HK pona Actinomyces xors 
H BO3MOXKHO PaCCMaTPHBaTb CO 3HAUHTEJIbHOH Jose BepOATHOCTH Kak CTAaTH- 
CTHYeCKH CYLLeCTBeHHbI€, HO YTBEPKJaTb C NOJMHOK OMpeeJIeHHOCTbIO CylecT- 
BeCHHOCTb STHX Pa3JIMYHH H3 MOJYYeHHbIX aHHbIX elle HeJIb3a. IIpu sTOM, TeM 
He MeHee, CCTb BCe OCHOBAHHA MpeAMOJaraTb, YTO COBePUIEHCTBOBaHHe MeTOJOB 
aHaJIW3a OKOHYATCJIBHO NOKaKeT HaIHYHe Pas MYM ME*KLY OTACIbHbIMH pOkaMu 
aKTHHOMHIeTOB B OTHOWeHHH cocTaBa ux JIHK. 

B 3aksioueHHe HaM XOUCTCA YKa3aTb Ha TO, YTO KaK ObI TO HH ObIJIO, u3y4e- 
Hve Cnewupuynoctn JLHK Bp cucremMaTHueCKOM aciieKTe OTKPbIBaeT, MO-BHJHMOMY, 
OOJIbIUHe MepCNeKTHBbI WIA NOCTpoeHHA usoreneTM4eCKOH CHCTeMaTHKH oOpra- 
HH3MOB. Bmecte Cc TeM Takoe H3yYeHHe MOKa3biBaeT TecHy10 cBA3b JIHK co cne- 
WMPU4YeCKHMU HaCJeXCTBeCHHBIMH MpHsHakamn. | 


Mockosckuit rocyapcTBeHHbIH yHHBepcuTer Iloctynnao 
um. M. B. Jlomonocosa PBL CN IS 
Muctutyt 64oxumun um. A. H. Baxa 
Axaylemuu Hayk CCCP 


UWHMTHPOBAHHASA JIMATEPATYPA 

1 E. Chargaff, Experientia, 6, 201 (1950). 2 E. Chargaff, 2-me Cong. In- 
tern. Biochim. Symp. sur le métabolisme microbien, Paris, 1952, p. 41.3 Ki Yong Lee, 
R. Wahl, E. Barbu, Ann. Inst. Pasteur, 91, 212 (1956). 4A.C. Coupua, A. 
Benosepckxul, H.B. Wl yraesa, 5B. ® Baniowun, Buoxumun, 22, 744 (1957). 
°A.C.Cnupuu, A. H. Beno3zepcKku it, Buoxumua, 21, 768 (1956). ° H. A. 
KpacuabuuKOB, Onpegenutenb Oaktepnit 4 akTHHomuuetos, M.—JI., 1949. 7 Ber- 
gey's Manual of Determinative Bacteriology, Baltimore, 1948. 
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Jlokxann Akanemun Hayk CCCP 
1958. Tom 119, N 2 


BHOXHMHA 


B. FAUKOBCKHK 


HECOOTBETCTBHE KOHUENWUMH JBYX ®OPM XJIOPO®HJIVIA 
(®JIYOPECLIMPYFOWEN H HE®JIYOPECLIMPYIOWIEN) 
CNEKTPAJIBHbIM CBOMCTBAM )KHBOPO JIMCTA 


(ITpedcmaeaeno axademuxom B. H. Kondpambesoim 18 VI 1956) 


_ Kpacupiii cyBur ciekTpoB Norsoujenua u diyopectenunn xsoporpustia 
in vivo pa aBTOpoB HHTeplperupyeT Kak pe3yJbTaT arperupOBaHHOroO COCTOA- 
HMA eFO MOJIeKyJI B KJleTKax JIMcTa. OHako U3 Toro dbakTa, 4TO CMeKTp Norso- 
JULeHHA pH arperaluu MOJleKyJI CMeuLaeTCA B CTOPOHY JWIMHHbIX BOJIH, a CieKTp 
MOPsIOWUeHHA XAHBOFO JIMCTa UMeeT KKPaCHOe CMELIeHHe» OTHOCHTEJIbHO MOJIeKy- 
JIAPHBIX PaCTBOPOB XJIOpOu a, BOBCe He CJlelyeT TOR MeCTBEHHOCTH COCTOA HHH 
MOJIeK YJ XJIOpopu1a B OOOUX CJyuaax. Hecmotpa Ha 3TO, B mpoO.1eme (boTOcHH- 
Te3a 3TH Ba ABJICHHA HACTOHYMBO OTOKACCTBIAIOTCA, a OOMLEMPHSHAHHbIN CbaKT 
CMeLeCHHA CMeKTpa B JWJIMHHOBOJIHOBYIO OOJlaCTb MpH arperalluH MOJeKyJ, m0 
MHeHHIO aBTOPa, HeMpaBHJIbHO KJlafeTCA B OCHOBY KOHIeNWMH O COCTOAHHH XJIO- 
‘popussa in vivo (?). 

[unoresbl, COrlacHO KOTOPbIM XJIOPOuJIJI B JIMCTe JesHTCH Ha MOHOMepHyt0 
(ply opecuHpyrOuly!o HW arperupoBaHHyto HedJlyopeclupyroulyto (:ba3bl, KaK YKa3bl- 
Baet PaOuHoBuy (7), HMeIOT CYILECTBEHHBIM HEMOCTaTOK, TaK KaK U3BeCTHO, UTO 
mosioca @JlyopecleHuHH XJIopodudJla B XKMBbIX KJleTKaX paCTeHHA CABHHYTAa 
B KpaCHyl0 CTOPOHY CleKTpa Ha CTOJIbKO Ke, Ha CKOJIbKO MH MOJIOCa MOTJIONLeHHA. 
OTOT HEOCTAaTOK COepRUT HU KOHMENMLMA, MpeAMOJararollad CyWleCTBOBaHHe Tpex 
‘@opM CocTOAHHA XJIOpoduJila, KOTOpad ABHJIaCb JlaJIbHeHIIMM Pa3BUTHeM TeO- 
pun Hoaka, 3eHOombla u Oruse (') M KOTOPad CTpeMUTCA BLIHTH M3 IpoTHBOpe- 
YHA TyTeM OODACHEHHA CeKTPaJIbHbIX CBOHCTB XJIOpOdu Ja B JIMCTe KaKYUMMCA 
CJBHrOM MaKCuMyMa dJlyopeCleHIMH MOHOMepHOH cbopMbl, KOTOpbIii OOyCJIOB- 
JIeH (UJIbTPYIOWUM sSPPeKTOM MAaKCHMYyMa IIOPJIOWeHHA efO arperHpoBaHHoK 
cbopmpr (*). 

B cBeTe HaKOMJICHHOrO K HaCTOALIeEMy BPeCMeHH 9KCIIEPHMeHTaJIbHOrO MaTe- 
pHaJla 9TH TOUKH 3PeCHHA HeJIb3A He NpH3HaTb OLIMOOUNDIMH. 

VutepBasl MexKAYy OCAMH TJlaBHbIX MAKCHMYMOB MOPJIOWeHHA HM CJlyopectlex- 
WMH pacTBopoB xJopodusia uMeeT 3Hayenve B cpeyuem 10 mp (~225 cm *) 
(*,°). Takoe xe 3HaueHve 2TOH BeJIHUMHbI MbI HMe€eM JIA aCOpOMPOBaHHBIX Co- 
cTrosHnit (°) uw WIA eCTeECTBEHHbIX COCTOAHUM XJOpousIa, YTO BAAHO XOTA Obl 
Ha mpumepe Pelargonium (*). C apyrok cropoubl, «KpacHoe CMellleHHe», M0 JIM- 
TepaTyPHBIM JaHHbIM, HMeeT 3HayeHHe 10—13 mp. Takum oOpasom, Mosloca No- 
TJOW[EHHA arperupoBaHHO HedsyopecUMpyioulelt (OpMbI XJOpopuia MoJKHa 
OblJ1a ObI MOJIHOCTbIO 3aKPbITb H Jlaxke MepeKPbITh HECMELCHHY!O MOJocy Psyope- 
CIeHIMH MOHOMepHOli akTHBHOM dopMbI ero B pacrenuu (cm. puc. | 5). Ecam 
BCe 2Ke JOMYCTUTh, YTO YaCTb MOJOChI OCTaeTCA HEOT*PUbTPOBAHHOM (9THM MOXKHO 
6bIIO Obl OODACHUTH CIAOYIO HHTCHCHBHOCTh (pyopeclleHWMH JINCTbeB B CpaBHe- 
HWM C MOJIeKyJIAPHBIMM pacTBOpaMH XxJopodussa —cm. puc. | A), TO Tora, 
BO-I€pBbIX: BTOPOli MOOOUHBI MakcuMyM (pslyopecieHUMH MOHOMepHOH hopMbI 
XJIOpOWusIa He MOXKeT UCMbITIBATh YKa3aHHY1O BbIIWe PuMbTpalMio laBHbIM 
MaKCHMYMOM MOrsomeHusd arperupoBaHHolt CopMbI H WOJKeH JlexKAaTb B OONAaCTH 
cieKTpa, COOTBETCTBYIOINeH MOJIeKYJAPHBIM pacTBopaM, T. e. y 720 Mp H, Bo- 
BTOPbIX: PaCCTOAHHE MEXKLY OCAMM NMOJIOChI MOTIOULeHHA H MOJIOCHI «KaxKyllero- 
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ca» rlaBHOrO MaKCHMyna (pJlyopecHeHUHH LOI2KHO ObIJI0 Ob! ObITh YMeHbIUCHHEIM) 
Kak 3TO MOKagano Ha puc. 1,a (BemuunHa a’). OfHakO B NIpHpose HH NepBoe 
HH BTopoe He HaOwuOsaeTCA. | 
HecoorBetcTBHe CNeKTPaJIbHbIX CBOHCTB XJOPOU Ja B 2KUBOM JIMCTe yKa3aHi 
HbIM BbILWe TOUKaM 3peHHS! BUAHO TakxKe u3 Culenyioulero. Lia COXKHbIX CNeKT! 
pop xJopopussia u cbraiowwanHHa MarHUs, OOJlaaroulAx KOJ1eOaTeJIb HO : 
a4 RO} CTpyKTypoH, ObiJia yc: 
ib TaHOBJIeHa CnpaBelJIn- 
BOCTb 3a€KOHA 3epKaJIb- 
Holl cummetpuH (° 8). 
Bplio TaK Ke NOKa3aHo, 
YTO STOT 3aKOH COXpa 
HACTCA MPH pa3sJIMYHbI 
H3MeCHEHHAX CeKTp 
MOPJIOWeHHA, HacTy- 
Wa;wuluX B pe3yJIbTaT 
XHMHYeCKHX MNpeBpa- 
IWeCHH KOMIMJICKCOB 110: 
MarHHlO MOJIeKYJI STHX 
TMPMeHTOB (°).Tak,mpu 
KpaCHOM — CMeLLeHHH | 
cmeKTpa (pJlyopeciex- 
IH, OOyCJIOBJIeHHOM 
KpaCHbIM CMeLLeHHeM| 
cnekTpa MOrJiouleHHs,, 
BCe NMOJIOChI dJlyopec-} 
IeHIMH NepememaroTcs | 
600 650 700 730 me B CTOPOHY JWIMHHbIX 
— BOJIH Kak €HHOe Lele. 
Pue. 1. CnekTpbi noriomenuad pactBopa xopodudisa (—) u acta OTOH 3aKOHOMepHOCTH: 
(---) H cleKTpp dburyopecleHuuH pacTBopa xopodusaa (—) u MOMHOCTbIO NOJYHHAeT- 
JIMCTa (---). SauiTpuxoBaHnad yacTb — cleKTp (blyOpecieHnh, eg i KpacHoe CMelleHHe 
HCNbITABLUHM BMAHHE CuIbTpallMu __ cnektpa ¢byopecuen- 

WMH XJOpoduia in vi- 

VO, UTO BHAHO, HallpHMep, H3 MHKpOdoTorpaMM CHATOFO aBTOPOM CeKTpa JINCTa 
Hibiscus rosa sinensis (puc. 2), a TakxKe H3 H3BeCTHbIX yxKe JaHHbIx (*} 


IIpH HX COMOCTaBJIeEHHH C JaHHbIMH, HMEIOWMMUCA JIA pacTBOpOB u alcop6aToR 
(rab. 1)*. 


Ry & 


2 aoOw Meta a 
Tlonocnt bryopecueHunH xopopusia B pasHUHEIX COCTOAHHAX 


Towocet ee riabhergeih tab Ancop6at Ha MgO* 
1 14641 cm7 15038 cm-1 14903 cm-1 
(680 mu., 686 mu.) | (665 mu) (671 my) 
2 13550 cm—1 13 889 cm-} 13 793 cm} 
(738 mu) (720 mu) (725 mu) 
A= 1091 cmt =| A=1149 ew? =| A= 1110 ext 


* PesymbTaTbl H3MepeHHH aBTopa. 


OTH WaHHble WOKAa3bIBalOT, YTO Mbl MO%KeM CYUTb O NOJIOXKeHHM B CMeKTPe 
rlaBHOrO MaKCHMyMa (dJlyopecleHluu xXJopodusa in vivo no mos0xKeHHIO ero 


* Tlocne HamucaHus JaHHOrO COOOMIeEHUA MOABHIICA pA paOoT, KOTOPbIit NoKa3sbiBaeT CIIpa- 
BEAIMBOCTh STOO MOOXRKCHUA UH MIA [PpyruX CaMbIX pa3sHOOOpa3sHbIX pacTeHUli, AIA KOTOPHIX 
MOJLyYeHbI CHEKTPbI PlyopectkeHWHH B MocwesqHee Bpemsl (°). 
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mo6ouHOro MakcumymMa (~738 mv) (?°) c gocraTouHO G6oJIbIIOH TOUHOCTHIO. 
Bropoli Makcumym (pulyopecleHUMu HH Mp KakuX OOCTOATEbCTBAaX He MOKeT 
HCIbITHIBATh (PUJIbTPYIOULNH sdekT U, CNeOBaTeJbHO, efO «KpacHoe CmelleHHe» 
OTpaxaeT leHCTBUTeIbHOe «KpacHoe CMelleHHe» TlaBHOrO MaKCHMYMa 
@yopeckenwun xJopodusua in vivo. 

~ Takum oOpasom, HaOoqaemblli B XHBOM JINCTe CABUr cneKTpa d.ryopec- 
WeHWMW B KpaCHy!0 CTOPOHY HeJIb3A OOBACUNTL KaKYUMMCA CABHTOM. OOyCJIOB- 
JI@HHbIM (PHJIbTPYIOWLUM S*PcpeKTOM, a MOCKOJIbKy cnekTp byopectleHMH CBAZAH 
3a4KOHOM 3e€PKaJIbHOH CHMMe€TPHH CO CMeKTPOM NOTJIOUleHHsA, NOC eLHHH OTpa- 
WKaeT He arperHpoBaHHoe *, a MOHOMOJIEKYJApHOe COCTOAHHe xXJOpoduisia 
B X%KHBOM JIHCTe. 

| OTOT BHIBOL, CeaHHbIli Ha OCHOBe aHaJIM3a OAHOBPeMeHHO MpoOMCcXxOAAUUX 
B XXHBOM JIMCTe MpoleccoB: NOPOULeHHA WH HCMyCKaHHA CBeTa XJlopoduJviom, 
‘Kak KaxkeTCaA aBTopy, UCKsOUaeT 
BCAKYIO BO3SMOXKHOCTb CcomocTaB- 
‘J@HHA CBOHCTB CMeKTpa MOrJioule- 
“HHA XHBOrO JIHCTa Cc arperupo- 
BaHHbIM COCTOAHHEM MOJIeKYyJI 
XJlopopusisa. Takum o6pa3om, 
(CMeKTpaJIbHble CBOHCTBa xXJIOpoO- 


S 
= 


(4684 cm!) 


@usaa in vivo nu in vitro gator z 
BO3MOXKHOCTb CJesaTb 3aksIOUeHHe weaden 
0 MOHOMOJIeKyApHOM pacrpese- s& XS 
aennu MOJeKyJ xJIopodudsia B R88 
“KuleTKax JIMCTbEB pacrennit. Be at 
: 


H3102KeHHbIe (pakTbI 3aCTaBJIA- 
lor OTBeprHyTb KOHIenWHIO «IByX 
opm xJopoduisia». To *e Hao : 
CKa3aTb HM OTHOCHTeJIbHO Mpeycta- Se 
BJIGHHH, Pa3BHBaeMbIX B paOoTax 

(1), B KOTOPbIX CMelI.eHHe MaKCH- 7 6 5) 4 § 2 / 
MYMa@ MTOPIOWUleHHA XJIOpodudJa n mukpopomomempa 


B JJIM HHOBOJIHOBYt0 oO1acTb cieK- 

j Puc. 2. MuxpocororpamMpl cmeKTpoB syopec- 
pa (To Mepe OOpasoBaHus H HaKO- WeHILMH pa3IMUHbIX COCTOAHHH xopodussa: 1 — 
| IJIeHHA XJOpodua TIpH ocBeule- gs sucte (Hibiscus rosa sinensis), 2— B 3TaHome 
HHH STHOJIMPOBAaHHbIX MPpOpOcTKOB 
cpacosim) paccmaTpuBaeTcaA Kak arperupoBaHve MOJeKYJI XJOpodusila, B COOT- 
BeTCTBHH C KOHIenlHeH «Tpex dopm xJiopoduJiia», B OCHOBe CBOeH cojlep- 
MWKallleH To Ke pasesienue xXJopodusia B xXJoponJiacTax Ha arperMpoBaHHyto 

HedJlyopeclupyioulyio H MOHOMepHyto (pilyopecuupyioulyio (ashi. 
Bompoc o BuIMAHHM peaOcopOunH Ha TlaBHbI MaKCHMYM B CllekTpe cbJlyopec- 
IWEHIWHH 2KUBOLO JINCTAa OyeT pacCMOTpeH B ApyromM cooOuleHHH. 


VWuctutyt 6voxumun um. A. H. Baxa Tloctynuso 
Akaylemuu HayK CCCP 4 1 1957 


UWMTHPOBAHHAS JIATEPATYPA 


KY N-o ac k, Zs. Bot:, 17, 481 (1925); A’ Sey bol-d) K. Egle, Bot. ‘Arch., 41, 
578 (1940). 2 E. Rabinowitch, Photosynthesis, 1, 1945; pycckul mepeBog: Doro- 
cnutes, 1, 1951, crp. 395; 2, 1953, crp. 230. 3A. A. Kpacuwosexknuni,T. Il. Bpun, 
TIAH, 63, 163 (1948). 4E. Rabinowitch, Photosynthesis, 2, 1951; pycckuit Tepesor: 
@MorocuuTes, 2, 1953, crp. 10, 106, 151, 218. °® B. ® TauKxoscexku i, ANG, «75, 35! 
(1950). °B. ®. Pauxoecxku it, JAH, 93, 511 (1953). 7 B. JI. Jlepmun, Doronw- 
MHHeCICHUMA XKHAKUX UH TBepAbIx BeulecTB, 1951, crp. 96. 8B. ®, TaukKoBcknu hi, JAH, 
75, 407 (1950). 9 H.J. Virgin, Physiol. Plant., 9, Fasc. 4, 674 (1956). | 7° C. D héré, 
A. Raffy, Bull. Soc. Chem. Biol., 17, 1385 (1935). 44E.C. Wassin k,E. Katz, 
R. Dorrestein, Enzymologia, 10, 269 (1942) A, A. Kpacnuosckuh, 
JI. M. Koco6ytcKas, JAH, 85, 177 (1952); 91, 343 (1953); JI. M. BopooépbesBa, 
A. A. Kpacuosceknu it, Buoxumnus, 21, B. 1, 126 (1956). 


* VY3necruo, uTO arperupoBaHHble MONeKy Jb XTOpoPusa He Payopecity pyr (G3): 


Jlokxayn Arkagemun nayx CCCP 
1958. Tom 119, Ne 2 


r. A. KPHTCKHH 


JENCTBHE OPTO- HW MHPO®OC®ATA HA FIPOLLECCbI PACTIAJIA 
JIESOKCHPHBOHYKJIEHHOBOH KHCJIOTbI B )KABOTHbIX 
TKAHAX 


(ITpedcmaeaexo akademukom A. H. Onapunoim 29 XI 1957) 


MuorosieTHve HCCIeqOBaHHA WyTel CHHTe3a HM paciaa Je30Kcu puOonyKJieH- 
HOBOM KHCJIOTbI MpHBeJIM B MOCJeqHee BPeMA K OTKPbITHIO OOpaTHMOH peakUHH 
nupodoccoposmusa esokcupuOonykJenHoBoli KucsoTp! (ITHK) y 6axtepuii (*,”). 

B nattiem mpesbiqyulem cooOmenun (*) yKa3biBalocb, YTO B TOMOreHaTaxX XKH- 
BOTHBIX TKaHeH opTodocdaT akTuBupyerT pacutensenne JLHK c oOpasoBannems 
HYKJIeOTHAOB. OHakoO pa3eJleHHA HYKJICOTHAHOH (PpakUHH Ha OTJeJIbHbIe KOM-: 
MOHEHTHI pH 3STOM IIpOH3BeeHO He OplIO. 

B nacrosuleli paOore KOMMOHeHTHI, OOpasyrommmeca u3 JLHK nox Bauannem 
cpocdaToB, pa3eJIAJIMCb C MOMOLIbIO XpoMaTOrpatun C MpHMeHeHHeM PacTBOpH- 
TeJIA, IpeMJIO*KeHHOFO WIA pasleeHuA HyKseoTuAoB (*). Kpome Toro, B HacToa~ 
IleM HCCeOBaHHH ObIIO NpOH3BeeHO CpaBHEHHe MPOLYKTOB SH3HMATHYECKOTO) 
pacnaya HK B docdbatuom u nupodocdatHom OyepHbIx pacTBopax. | 

Tlomyuenuble JaHHble YKa3bIBalOT Ha TO, TO B XKHBOTHOM OpraHH3Me Bal 
mpogykta pacnaga JLHK (1 u II) ycustenno o6pa3yrotca nox AeicrBHeM OpTO=; 


cbocdbata; oun npoxyKT (111) moxer oOpa3oBprBaTbesx NO WeHCTBHeM MH MHpo- 

cboctbata u optodocdata. HM, Hakonell, ojuH mpoxyktT (1V) oOpasyerca us JLHK 

TOJIbKO TOK JeHicTBHem mupodocida 

Ta. Bce STH YeTbIPe NpokyKTa AB- 

JIAIOTCA BELLECTBAMH, NOPJIOMLalOuluM" | 

y ‘ _-YUbTpacHouleTOBbI CBeT, H 3AHHMalot 
CJIOBHS OMbBITOB MO BHIACHCHHIO JCHCTBHA TIMpo 


u opToocpata Ha OvoxumnuecKHe npeppame- Ha OyMaxKHbIX XPOMaTOrpaMMaXx T1O- 
nus JLHK 8 neyenn (nukyOauma 1 yacnpu 39°) JIowKeHve, XapakTepHoe IA HYKJeO- | 


Ta6auna 1 


THJLOB. | 
| 

C mupo- | C opro- OTM JaHHble MOKa3bIBaloT, UTO B| 

ocatom |docharom i polkeccax OOMenHa JLHK B »xHBOTHOM: 

KomnoHeHTbl OPpraHH3Me e€CTb HeKOTOPBIe oouHe 


nok |tux\uaKklix  YePTb! MO OTHOWeHHIO K Mmpoleccam 
oOmena JLHK y muxkpooprann3mos, 
THK, our 2 |o |20 40 HO €CTb H HeKOTOpble oTsMUUA. Bio 
Ilupodocpatuni  6ydep MpoBeweHO TPH oOMbita mo docdopo- 

0,3 Mc pH 7,0, mn | 0,5/0,5) 0 0 Ju3y WH mupodocdmoposmay JIHK B 


OprogocaTupl  Oydep 6 
0,3Mc pH 7,0, mr |0 {o |0,5\o,5  TOMOFeHaTax meyenm rony6a. Y culo- 


Tomorenar reuenu rony6a BHA ONbITOB IIpHBOLATCA B Tabu. |. 
Ha THpodocdatTHom 6y- IIpuroropsienve POMOTeHaTOB 
pepe (1:1), ma Ae Sees OGe 10 IIpOW3BOANJIOCb B XOJORNOH KOM- 

Rees ae sear Hate. Kaxkjlaa meuenb JleuIMJIacb Ha 
hepe (1.34), a 0 10 12 op ype paBHble “actu. SaTeM CoeqHHA- 

JIMCb NOPIHH NeYeHH OT ABYX pasHbix 
rouly6en. 


Takum o6pa3om, Nodlyuasucb ABe NOpluH NevenouHOl TKAHH, OAMHAKOBbIE 
10 Becy H no KayectBy. K ofHoli u3 STHX HaReCOK NOOaBJIAOCb paBHoe NO Becy 
kouMmuecTBO 0,3 M oprodocdaruoro Gydepa c pH 7,0. K zpyroit napecke ,o6aB- 
JINJIOCb PaBHOe NO Becy KoJuYecTBO 0,3 M nupodocdaruoro 6ydepa. [Ipousso- 
AMJIOCb pacTHpaHve TKaHeH B CTeKJIMHNbIX TOMOFeHH3aTOpaX HM 3aTeM (pUJIbTpO- 
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Banue TOMorenaToB Yepes Mapsi0. Tomorenatbt ua mupodociarHom u_ opTo- 
—mocdarHom Oydepax oGaBJIAIHCbh B COOTBeTCTBYIOLIIHe IpoObl, KaK 9TO yKa- 
3aHO B TAO. I. OcHoBHoli CMBICJI TOPO, UTO B ONbIT Opasuch Gydeppi c BbICOKOTI 
KOHIEHTpalue COJeH, COCTOAJ B TOM, UTOObI SHAUMTEIbHOCABHHYTbh PaBHOBe- 
Cue peakiluu B cropony pacnaga HK. Mpu ucnonp30pannn 6ydepor c¢ HeBbl- 
-COKUMM KOHIMeHTpalluaAmu cbocdaTos OOHapyxXUTb cocdopoums un nH podoco- 

pomus JLHK mpaxruyeckn neBosmoxHo. Kpome toro, BbicoKasl KOHIWeHTpalluA 
cou Oydepa cnocobcTBoBavia OGecrieyeHHio craOusbuOro pH cpexb Bo BpeMsa 
HukKyOallun. 

Tlocae nukyOatun cMeceii B Tepmoctate (1 4ac, 39°) B kaxy1o mpoby BobaB- 
Aana m0 3 Ma H,O+ 3 Mia A-OyTaHosla, HacbIeHHOro Bool. Coxep»Kumoe 
TIpoO TepeMewMBasOcb, H MpOObl BHOBb MOMellaJIHCb B TePMOCTAT HIM B BO- 
—anyto Oanto mpu 80° na 2 mun. 

BeJKu CBepTbIBaJINCb HW OTPHIbTPOBbIBaINCb. B Tex culyuasx, Korqa nevenn 
OoraTbl PIMKOreHOM, (uJIbTpaTbl OT Mmpo6 c nupoocdaTuEm OydepoM oKa3bl- 
- BaloTcd OeOBaTHIMH, CHJIBHO OMaJIeClLH pYIOWMMH. Pu MbTpaTb OT pod c opTodoc- 
| aTubim Oydepom oKasbiBalorcsA CaOc OMaJIeCLLMPYIOWIUMH MJIM COBCeM TIpo3pau- 
HBIMH BCJeqcTBHe (ocoposusa riuKorena. HaJimune rinkorena B :uJIbTparax 
CYUleCTBeHHO HapyllaeT mpolecc HX XpomaTorpadun Ha G6ymare. Tosromy B 
Tex Clyyaax, Korga HaOmosaeTcA onaJleclleHUHA PUJbTpaTOB, BO BCe (PHJIbT- 
| paTbl HeOOXOAUMO OOaBUTb paBHble OObembI 95% STaHOJa LA OCaKAenuA rin- 
kKorena, MH ocafoK nocJeqHero oTdusbTpoBatb. TlowyyenHpre Takum O6pa3som 
Qu sbTpatel HaHocuJucb (Wo 22 pas 100,02 Mi 3a O2MH pa3) Ha Xpomatorpadu- 
~deckyi0 OyMary MH MpOus3BOHJIacb HHCXOAAulad xpomaTorpadua (Oymara— 
'JlenwvurpaycKkaad «MeleHHas»). 

B KauecTBe pacTBOpHuTeJA HCHOJb30Baacb CMecb 4 uacrtelt (4) 95% stanoma+ 
_-+ | uactb 6e3BogHOoro H-OyTaHowa +2 uactu 1 M anerarHo-ammMuauHoro Oydepa 
_c pH 3,7 — 3,8. nua xpomatorpammpi 45 cm. Lia wyumero pa3qeeHua HyK- 
_ JI@OTHOB MpOUSBOAMOCb MpoMyckaHhe PaCTBOPHTeIA JO HM2KHETO Kpasd XpoMa- 
TOrpaMMbl, 3aTeM XPOMATOrpaMMBI BbIHMMAaJIMCb H3 KaMep, BbICYIIMBAJIMCb, M0- 
| MelaJI4Cb BHOBb B KaMe€PbI, H PaCTBOPHTeb BTOPOH pas NponycKaJicA LO HWXxK- 
| Hero Kpasd XpOMaTOrpaMMbl. SaTeM XpOMaTOrpaMMBI BbICYIUIKMBaJIMCb HM Mpocmat- 

pHBasIucb B ybTpaxemuckone (°). IlarHa, morvonlaioulMe yJIbTpadvoseroBbilt 
CBeT, OYCPYHBaJHCb KapaHallioM. 

KoumyuecTBa BeleCTB, BHJMMbIX B YJIbTpaXeMHCKOMe B 30HE pacnoJOKeHHA 
HYKJICOTHOB, OKa3aJIMCb pe3KO OTJIMYHBIMH B pa3JIMYHbIX yCJIOBUAX (pue. 1). 
-XpomatorpamMbl Ha puc. | noKka3biBaloT, 4¥TO BeulecTBO IV oOpasyerca TOJIbKO 

pu Hasmunu B mpobe JLHK u nupoocdata. Oto ropopuT oO HaJIMYHH SH3MMaTH- 

yeckoro mupodocdopou3a JLHK +B XxXHBOTHBIX TKaHAX. 
| Bemectsa | u I] o6pa3ytoTtcaA B 3HaYHTeJIbHbIX KOJIMYeECTBAX TOJIbKO pH Ha- 
gimunn B mpo6e JLHK u oprodocdata. Sto ropopuxT O HaJMYHM 9H3MMaTHYeCKOrO 
opTodochopouusa (aM mpocto cdochopowm3a) JLHK B xxMBOTHBIX TKAHAX. 

Cy@ 10 HHTeHCHBHOCTH MATeH Ha XpoMaTorpamMax, BeulecTBo III, Bepostr- 

HO, HMeeT pa3uble MYTH OOpasoBaHHA, YACTHYHO ONO OOpasyercHA 3a CUeT peakHH 

nupocboccoposusa, YaCTHUHO 3a CYeT peakMM OpTodocdopodu3a (cM. PHC. 1): 

Bo3MoxKHO, TO OOpas0BaHHe B roMOreHaTax HeOOJbIIOrO KOJIMYECTBA BEILeCTB 

I, Il w Il] uw 6e3 no6annenna JLHK, a Traxxe cooTBetcTBylouiux OydepHbIx pac- 

TBOPOB OOYCJOBJeHO HaJIM4HeM HekoTopbIx KoJMYecTB JLHK, opro- u mupotoc- 

(pata B CaMHX TOMOreHaTaXx. 

O6pasopanve HeopraHHyueckoro mupodocdara B 7KHBOTHbIX TKAHAX MepBOHa- 
uaJIbHO OblwIO NOKasaHo PepyMaHom u Oxyub (°) u 3atem Kopu u corp. (’,*). 
O6uapyxenve peakunu nupodochoposu3sa HK B xuBorubix TKaHAX Mped- 

CTaBJIAeT HHTEPeC He TOJIbKO C OOMLEOHOXHMUUECKOM TOUKH 3peHHA, HO H C TOUKH 

3PpeHHA PaqvOOMOAOrHM, MOCKOJIbKY OAHUM U3 HavOOsee XapakTePHbIX HSMeHe- 

yu OOMeHa BelllecTB MO BOseHCTBHeM HOHH3HpyIolleH pakMalin ABJAeTCH 

Hapyulenne Onocuutesa JLHK (°™). 

Ecum cuute3 puOonyksennosolt KucsoTE (PHK) ocyuyecrBJiaetca C TOMOLLbIO 
oOpaTHMoli peakituu docdopoviusa ('*,"*), a B CHHTese JLHK umeer mecto o6pa- 
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THMad peakinn mMpobocopomu3a, TO, CJleqOBaTebHO, Aid cuHTesa PHK Tpe? 
Oylorcd HYKJeosHAudocdatst, a Wid cuuTesa JLHK neoOxosMM TakxKe U HYKJ1e0+ 
3H ATpupocar. 

Takum o6pasom, Wwia Cuocuntesa THK rpe6yercs mpeososenve Oovlee BbICO 
KOO «9HepreTHyecKOro Oapbepa», T. e. TpeOyercA OOvJIbillad CTelleHb OOOralleHH 
HYKJICOTHAOB +MaKpOSprnyecKuMu (poc- 
(tbaramu, ¥em Avia OnocnuTesa PHK. H 
TaK Kak OOoraleHve HYKJIeEOTHOB MaK- 
pospruyeckumu (pocipatamu oOecne4H- 
BaeTCA 3a CUeT OKHCJIMTEJEHOFO :ocpo- 
puJIMpoBaHHA, TO CJleLyeT OXKULaTb, YT 
BCAKOe HapylleHHe OKHCJIMTeJIbHOr 
cbocdbopHJINpoBaHHA OJXKHO TpHBOJUTE 
B epBy!lo Ovepeyb K HapylleHHIO CHH 
tesa JIHK u snub 3aTeM K Hapy- 
mennio cHHTesa PHK. WV gelicrsu 
TeJIbHO, MOHH3NPyioulwe U3JIyueHHaA, 
pesKO MOJaBJAA OKHCJIMTeJIbHOe oc 


Puc. 1. Jeiicrsue opto- u mupoocdata Ha 6n0- 
XHMHMUYeCKHE MpeBpallleHHA Le30KcH pHOOHyKuJe- 
HMHOBOM KHCJIOTHI B TOMoreHaTe NeyeHH roy 
(cxeMa xpomMaTorpaMMb!). YCJIOBHA OMbITa CM., 
Ta6a. 1. O— ncxogqHoe NomoxweHHe MpH XpomaTo-. 
rpaduu; J u //— dpakunu, ycuseHHo oOpa3yio- 
ugueca U3 JLHK 8B optodoctatuom 6ydepe; J1/— 
(bpakwuA, oOpa3syr1oujaicsA HW MOA WeHcTBHeM OpTC- 
cboctbata, uM Mox elictrBuem mupotocdata; 1V — 
(pakwus, oOpasyiwmasica us JIHK tTompKo 8 
mupodocatHom Oydpepe. / u 2 — c nupooc 
(aTHbIM Gycdepom, 3 u 4 —c opTodocdhaTHEIM 
6ydepom.. J u 3 —c HK; 2 u 4— 6e3 THK 


tbopHJIMpoBanne, B OoubWeH Mepe nosaBJaioT OnocuHTes JLHK u B Menbulell| 
cTeneHH OvocnytTes PHK. 
Cam 0 ce6e (bakT HEOOXOAMMOCTH OKHCAUTeJbHOTO (occdopu IM poBaHHA Dulsi} 
OMOCHHTe3a HYKJICHHOBbIX KHCJIOT B OPraHH3Me OTMEeYaJICA HeogHoKpaTHo (24 1). 
Takum oOpasom, NOwJyueHHble JaHHble YKa3bIBaloT Ha yuacTHe peakilMi mMH-} 
pococdoposusa u Pocdoposu3sa (oprodocdopoumm3a) B mpolleccax pacnaga JLHK! 


B XKHBOTHDIX TKaHAX. YuacTHe OOpaTHMOH peaklwuu nupodocdoposmusa B OOMeHe? 


JLHK Moke? ABJIATHCA OHOH H3 MPH BbICOKOH MOBpexkaemocTH OOMeHa 
HK wonnsupyoulumMu w3JlyueHHamn. 


VMuctutyt Onoxumun um. A. H. Baxa Tlocrynuso 
Axkaylemuuw Hayk CCCP 22 XI 1957 
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XHMHYECKAA TEXHOJIOFHA 
A, HW. BOPHCEHKO 


NOJTYGEHHE TOHKOCJIOHHbIX CHJIAKATHbIX MOKPbITHH 
MW3 PACTBOPOB 


(ITpedcmaeaeno akademukom C. H. Boaodkosusem 10 X 1957) 


Hspickanusa cmoco6op HaHeCeHHA TOHKOCJOMHBIX CHJIMKaTHbIX MOKDpbITHt 
‘Ha MeTaJIJIbI, MeTaJIJIM¥UeCKHe CIJaBbl H MaTepHaJibl KepaMMyecKOro THMMa B Le- 
JAX MpeOx paHeHHA UX OT KOPPO3HH HM MpHAaHHA HM CBOHCTB Ta3OHelpoHullae- 
MOCTH H KpaCHBOrO BHJla MOKa3aJIM, YTO 3Ta 3afaua He BCer~a MOxXKeT ObITb 
pelliena OObIYHbIMH MpHeMaMH TeXHOJIOPHH IMaJIMPOBOUHOFO MpOu3BOJCTBA. 

B HacTosllee BPeMA B MPOH3BOACTBEe SMaJIM OOLLEMPHHATOM ABAAeTCH CHeLy10- 
mad cxema ('). Iuxty, cocraBleHHy!0 U3 MpelBapHTeJbHO H3MeJIbYeHHOrO 
‘CbIPbA, MepeMellMBaloT, CIJaBJIAIOT, TpaHyJIMpyloT HW NosBepraior pa3smouy 
B lWlapOBbIxX MeJIbHHWaX. J[o HavaJla pa3MOJla K TpaHyJIMpOBaHHOM aMaJH JoO- 
OaBJIAIOT B COOTBETCTBYIOWIUX KOJIMYeCTBAaX IIMHY HU BOY, YTO MO3BOJAeT MOMy- 
yaTb TOCJI€e H3MeJIbUeHHA CYCNeH3HH — LWJIMKepbl, HyulMe MIA MNOKpbITHA 
u3qeHH. SauacTyio Wa MoOUyYeHHA Hafwiexalllel KOHCHCTeHIMM WyuKepa 
NpHXOAHTCA BBOMTb ChellMaJibuble 3arycTuTestu (*). [locule mpomyckaHua ue- 
pe3 CHTO WWIMKep HaHOCAT Ha H3,euA NOrpyxKeHHeM, OOJIMBOM, KHCTbIO, 3JIeK- 
TpOCTaTHYeCKHM HalbleHheM (*) HJIH Ip NOMOLLM MysbBepu3atopa. Iloxppirpie 
IWJIMKepOM H3jleJINA CylWaT M OOwKuTraloT B Meyax. Hanecenwe cuJMKaTHOrO M0- 
KpOBa TOJIMMHOH BS » pH TakOM cmocoOe SMaJIMPpOBaHHA OKa3bIBaeTCA HEBO3- 
MOXKHBIM H3-3a HEJOCTATOUHOM JMCMepCHOCTH MOJIoTOrO rpaHyviata. JlaxKe npu 
HaHJIyUIeM H3Me@JIbYCHHH 3MaJIM pa3sMep BSBeWIeCHHIX B WWIMKepe YacTHIL Co- 
crapsnet 40—60 pv, uTo B 8—12 paz MpeBblllaeT yKa3aHHY!0 TOJMIHHY MOKpoBa. 
Llenecoo6pa3Hoctb moJly¥eHuaA MaTepHasia OoJlee BLICOKOM JucMepcHocTH orpa- 
‘HHUMBACTCA 3HAUMTEJIBHOM 3aTpaTo SHeEpruu Ha M3Me/IbYeHMe HM MpHcalKol kK 
IWJIMKepy MaTepaJla MeJOUMX Tel H cbyTepoBku MeJbHuy. [lostomy Avia movly- 
YeHHA YACTHIL MAKCHMAaJIbHOM JMCMepCHOCTH HauaJIM MPpHMeCHATb PaCTBOPbI CO- 
‘lei, KOTOpble Ipu HarpeBaHHH paciaflalorca Ha JleTyane COCTABJIAIOWIMe U OKH- 
CJIbI, BXOJALIHe B COCTaB HaHOcHMoro NoKppITuA (*). Takwe pacTBOpbl Nouy4HJM 
Ha3BaHHe «pacTBOpumMol KepamuKu» (Solution ceramic, Solaramic) u, Kak yKa- 
3bipaet Bpaacrput (°), codep2kaT B CBOeM COCTaBe, HalpHMep, HATPaTbl Xpoma, 
AaJHOMHHHA, KaJIbUHA WH [pyruX MeTaJJOB. 

HackoJIbKO MOXKHO CYJUTb MO ONYOJIMKOBaHHbIM JaHHbIM, JO HacTosAero 
BPeMeHH He YlaBaJlOCb MOJYYMTh pacTBOp, COMep2KallluH B BUe COOTBETCT- 
BYIOWHX COCIMHEHU BCe KOMMOHEHTHI CHJIMKATHOTO NOKPbITHA, T. €. TAKOM pa- 
CTBOp, H3 KOTOPOrO Mp GbICTpOM HarpeBaNHM BbIeIAIOTCA He TOJIbKO OKHCJIbI 
MeTaJWJIOB, HO HM KpemHesem. Mmelorca JIMUIb yKa3aHHA 06 MCMOJIb30BaHHH LLMIE- 
KePOB, COCTOALIMX H3 CMeCH H3MeJIbYCHHbIX (PPHTTOBAHHBIX MaTepHaJIOB C HC- 
THHHbIMH paCTBOPaMH H MeCJIbHMYHBIMH OOaBKamu (°). OcoOeHHO OovIbiMe TpyA- 
HOCTH BCTPe¥aJIMCb Mp MOJyYeHHM pacTBOpoOB CecueOUHbIX CHJIMKATHBIX MO0- 
KpbITHH, MpeACTaBIAIONUX HaHOOJIbIHH MpakTH4YeCKHH MHTepec C TOUKH 3peHHA 
HX 2KapOCTOHMKOCTH. 

ViccnenopaHua, BbINOJHeHHbIe B TeYeHHe MocseqHero BpemenH B Mucruryte 
XHUMHH cuuIMKaToB AKkaylemun Hayk CCCP, ropopst 0 BO3MOXHOCTH NOJYYeHHA 
YCTOHUHBBIX MOJYKOJJOMMHEIX paCTBOPOB, COMepAKallHX B CBOCM COCTABe MON- 
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| 
TH BCe HanOuslee BaxKHbIe HCXOMHbIe KOMMOHEHTHI CTCKOJ, 9MaJieli H rulasypelt, 
TIpu 9TOM CocTaBbl CHJIMKaTHbIX KOMMO3HWMH MOryT BapbupOBaTb B CaMbIX IH- 
pOKHxX mpeyevax. 

TlosyKoJWIO“LHbIe PACTBOPbI MO2XKHO MIPHTOTOBHTb CMeLICHHeM 30JIA KPeMHe- 
BOli KHCJIOTbI C HCTHHHbIMH pacTBOpaMH CoeHHeEHHH, KOTOpble IIpH CpaBHHTeJIb- 
HO HeBbICOKHX TeMMepaTypax pasJaralorcsa Ha JleTyuMe COCTABJIAIOWMINe H COOTBET- 
cTByioule oKHCIbI. IIpn IMTebHOM CTOAHMM MOJYKOJONAHOrO pacTBOp 
IIpOHCXOJMT HeOOpaTHMoe eo MpeBpallleHHe B MpOspauHbIH Tevlb, HelPHTOHbIM 
WIA pacubiienust. Bpema, mo HcTeyeHHH KOTOporO MpoOHCXogUrT o6pa30BaHi 
resi KPp€MHeBOH KHCJIOTbI, 3aBHCHT O 
cocTaBa HM KOHIeHTpalMH pacTBopa H 
CocTaBbl CHJIHNKATHBIX MOKPbITHH, HaHeCeH- KOJIeOJICTCA B mpeesax 13—190 THeH. 
HbIX H3 paCTBOpOB (B BeCOBBbIX TmpoueHTax) Taxol cpoK IIpHroHocTH pacrBopa eri 

PbICHbIIeHHA BHOUHE ocTaToueH [WI 

Ovann Vee aes ee, mpelwiaraeMoro TeXHOJIOrHYecKOrO Mpo- 

Omen ven os le eee B pactBopax, cojlepxKaulux Oop- 
91-607 | bop()|Kopyna nT Hyl0 KucJOTy, resleoOpasoBanne HacTy- 

crexio WaeT Yepes OoJlee JWIMTeJIbHbIe CPOKH, 


Ta6uuua 1 


«A» 


SiOz | 52,00] 61,63 | 58,22 | 60,40) 68,50 YemM B OesOopHbix pacrBopax. Ja nped- 
iO | == | d00K B= OTBPallleHHA ABJeHHH reJleoOpasoBanu# 
Mee Ja Vi ee Wik bits pekomenyerct pasyevbHoe xpaHeHud 
Cao} 3720} 6/06/12'82/ 23°00] — 30% KpemueBoli KuCJOTbI H CMeCH HC} 
ZnO | — 113,27) — | = | 5,00 THHHBIX paCTBOpos. | 
CoO | 0,90 — a — Tlpuroropvienubiii nmoJyKOJWONubIt 
pe wage seel — | | 2. PacTBOp HaHOCHTCa C NOMOUIbIO OObI4y 
Nao} 2,50| 0196] 4.74, — | 6.00 HEIX KpacKopacnblJinTevieli, MpHMeHAe+ 
K,0 | 1,20] 2,98] 4,91] — | - MBbIX B 9MaJIMpOBOUHOM TIpoNsBOyCTBe, Hie 


lpeqBapuTeJIbHO Harpetyro Jo 28—410 
NOBepXHOCTh U3AeNuM. TosmMHa HW CKOPOCTb HaHeCeHHA NOKpHITHH JIerKO pery- 
JIMPpY!OTCA H3MCHEHHeEM KOHIeHTpalluuH pacTBopa. CMayHBaeMOCTb HW MpOUHOCT! 
Cen JICHHA MOKPbITHA C MeTaJIJIaMH H UX ClJIaBaMH B 3Ha4HTeJIbHOH Mepe sane 
OT TeMMepaTyPbl H MpOMOMKUTeMbHOCTH HarpeBaHHA OOpasilos Mepey My AbBepH | 
3allMHeH Ha UX MOBeEPXHOCTb pacTBopoB. Taka 3aBHCHMOCTb CMa4HBaeMOCTH #1 
MpOUHOCTH ClleNJIeHHA OT YCJIOBHH HarpeBaHHA MeTaJJIM4eCKOrO OOpaszila o6y | 
CJIOBJIeHa OOpasOBaHHeM B MOBEPXHOCTHOM CJIOe Pa3JIMUHDbIX MO CTeMeHH OKUCIE} 
HHA MeTaJIJIMYeCKUX OKHCJOB. Clelya ykKasanuam Kyxa (7), Kayrua (°) un Asa} 
posa (°,1°), Qi MocTH2KeHHA Jyutero CMauHBaHMA uM OoJbIeli MpouHocTH cue! 
NJICHHA MOKPbITHH C MeTaJWJIOM, e€fO MOBeEpXHOCTb AOJOKHA MOBepraTbcA TaKor 
TepMooOpaborke, MpH KOTOPOM MpoHcxoAUT OOpas0Banve HU3UIMX OKHCJIOB. YC- 
JIOBUA TpeBapHTeJIbHOH TepMooOpaOoTKH MeTaJIJIMYeCKOH NMOBepXHOCTH Js 
KaxKOro HOBOrO MeTaJJla HJM CiJlaBa, paBHO KaK MH JIA KaxKOrO HOBOTLO NO: 
KPBITHA, LOJDKHbI YCTaHaBJIMBaTbCA SKCMepHMeHTaJbHO. IIpH HaHeceHHH TOHKO 
CNOHHOFO CHJIMKAaTHOPO MOKPbITHA Ha MeTaJIIbI MpOllecc OOpas0BaHHA OKHCHO! 
MIJICHKH ABJIACTCH HAHOOJIee OTBETCTBEHHBIM H TpeOyer THLaTeJIbHOCTH BbINOJIHeHH A 
OO#KHT 1OHKOCJIOMHbIX CHJIMKATHbIX NOKPbITHH MpOH3BOAUTCH JH60 B eat | 
HOU Cpesle, JIMO0 B aTMochepe BOSyXa —B 3aBHCHMOCTH OT CMOCOOHOCTH NOK pbl 
BaeMOFO MaTepHasia K OKHCJIeHHIO. IIpoqowKHTebHOCTh O6%*KHTa 3aBHCHT ; 
Ppa3MepOB MOKPbIBaeMbIX M3eJMH M JIA MeJIKUX OOpa3slOB He MpeBpillae’ 
I1—2 mun. Temneparypa oOxkura 3aBHCHT OT cCocTaBa MNOKDpbITHIi, OHaK( 
cJlelyeT YYHTbIBATh, YTO TeMNMepaTypa OMMABJICHHA COA CHJIMKATHOrO MOKpoBa 
HaHeCeHHOrO H3 MOJIyKOJO“LHOrO pacTBopa, Ha 130—180° nuxe Temnepaty pb 
OnJIaBJIeCHHA CJIOA MOKPOBa TOPO %Ke CocTaBa, HaHecCeHHOro Ha TOT %*Ke mate 
pHaJl 43 OObINHOrO WMKepa. 

B ra6a. 1 npuBeqenbl CocTaBbl CHJIMKaTHbIX MOKpbITHIi, HaHeCeHHbIX H3 pa 
CTBOPOB Ha CTaJb, (apthop, KopyHy Hu MowMOen. Bee mpuBexennble MOK pbiTHs 
MIpHroAHbl K MHOTOKPaTHOMY HaCJIOeHHIO, YTO MO3BOJIAeT YCTPaHATb MOPOKI 
MOBTOPHbIM HaHeCe€HHeM NOKPOBa. Oxka3aJl0Cb BO3MOXKHbIM HAHOCUTb CJIOM TOW 
mHHOK oT 0,5 Ho 100 pu Govtee. Touyuaemoe u3 PaCTBOPOB CHJIMKATHOe MOK pbITH 
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TpeAcTaBJiaeT COOOM CHJIOWIHOH TOHKHIt CTeK 000 pasHbl COM ,OO/aaroullui Mmpoy- 
‘HBIM CUeMJIeHHeM C MOBepXHOCTbIO NOKpbIBaeMOrO MaTepHaJia. B oTsM4He OT M0- 
KpbiTHH, onucannbix Ppuddpurcom u Bpaycrpurom (4), mpewiaraemble cHJIMKaT- 
‘ble MOKPbITHA H3 pacTBOPOB OOJaatoT rasoHeNpoHHWaeMocThio Hu He TPe6ylor 
AONOJHUTebHOH OOpaOoTKH MyTeM NpOMHTHIBAHHA ApyruMH MaTepHawamu. Bol- 
COKaA JMCHepCHOCTh MaTepHaJla NOSBOJAeT 3HAYHTEJIbHO CHH3HTb TeMMepatypy 
oOKUTa HU JerKO peryJIMpOBaTh PaBHOMEPHOCTh TOJMLHHbI MOKpOBa. 
TexHOJIOrMueckul Npolecc HaHeCCHHA CHJIMKATHbIX MOKPbITHH U3 PacTBOPOB 
BeCbMa IIPOCT H CBOAMTCA K: a) IPHPOTOBJIeHHIO CMecH pacTBOpoB; 6) MyJIbBepu- 
3a pacTBOpa Ha lpeABapuTesbHO HarpeToe No 280—410° usyesmne u B) 06- 
*KUry. 
_ IIpa taxol cxeme oTmayaeT HeOOXOAMMOCTb B H3MeJIbYeHHH H CMeLIeCHHH HC- 
XOJHOPO CbIPbA, CIAaBJICHHH, TpanyJAUHH HW pa3sMosie PpuTTE. McK souaercs 
MOTPeOHOCTh BBOJHTb M@JIbHHYHbIe NOOaBKH HM UWIMKepHble 3aryCTHTeJH, KOTO- 
pble B pxJle CJly4aeB OKa3bIBaIOTCA He@KeAaTeJIbHbIMH. 
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p o 8, COopx. Tp. Hopouepkacck. nomuTexu. HHcT., B. 24, 9 (1953). MM. B. Cazs0HoBa, 
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Hoxuage Akagemun nayx CCCP 
1958. Tom 119, Ne 2 


(PEOJIOFH A 


HW. B. BOJEKOBA 


NETPOrPA®HYECK MM COCTAB HW YCJIOBHH OBPASOBAHHSA 
YIPJIEA HA)KHEME3030HCKHX MECTOPO)KAEHHH KA3AXCTAHA 


(ITpedcmaeaexo axademukom JI. B. Haauekunoim 28 XII 1957) 


B 1956—57 rr. aBropoM usyuaJMcb HWKHeMes030lcKHe yrH Keujepsbik- 
¢ekoro (1oro-BocTouHbi Ka3saxctau), Kypatiacalickoro u Coub-NneuKkoro mecto- 
/poxkwenuh (Oaccetin p. Mnexa) u OpcKoro GOaccefina. XapakrepuctuKa KOH- 
THHEHTAJIBHBIX YIJICHOCHbIX OTJIOXKeHHH STHX paHOHOB MpuBesena B Tabn. 1. 


Wawa 4 


MectopoxazeHHe 
(Gaccelin) 


MoulHocTb yruie- 


Bospacr HOCHOM TONIH 


XapakTep yrseHocHocTHu 


{ ypamiacalicxoe (ky- |Bepxuuii tpuac (+) Zo 300 m= |Csutra cofepxut 3 mmacta yrs, u3 
pallacalickasl CBH- HUX OHH MOLHOCTHIO Jo 1—1,5M 
Ta) * 

Keuepspikckoe (HH- |Pat—uetiac, Bo3- OKO.IO Tosa pMetlaeT Oonee 20 nsacToB u 
2KHeMe3030HCKaA |MOxKHO selac (7) 800 m MpomMacTKOB yrs; MHOrHe macrhl 
yrJieHocHas CBHTA) HMe1oT MOMHOCTh 1—3 Mm 

Cob-Vnenkoe Cpequsaa ropa (*) 100 m V3sectuo 3 yroubHbIxX MwlacTa MOUL- 

| (acKppiTas) HocTbio 0,4—1,0 m 

OpcKnit Oaccetin Cpeanaa topa (4) 300 B HavG6ouee pa3BeaHHo wacTH 6ac- 


cena — BocTouno-Y padibcKOM Mec- 
TOPOXKeCHHH — ycTaHoBsIeHO Zo 10 
paCounx MylacToB yrs 


= CpeaHeropekue yIrJIW Me€CTOPOXJeCHHA He H3yuaJIHChb. 


B jHacTosmel cTaTbe yCTaHaBJIMBaloTcA pa3JIMUHble THMbI HH2KHEMe3030H- 
CKOrO yruleoOpa3s0BaHi Al Ha OCHOBe pacCMOTPeHHA NeTporpacduyeckux OCOOeHHO- 
creli yruieli u anadu3a OOuleH O6CTaHOBKH OCaKOHAaKONJIeHHA B HaSBaHHbIxX palio- 
Wax. 

Msyyennble yriu mo cBoeH mpupofle ABJIAIOTCA TYMYCOBBIMH, a MO CTeneHy 
yriebukanun — Oyppimu. Wcxogupii matepvasl Hu?KHeMe30301CKUX yrJieH 
pasHOOOpa3eH HM COCTONT B OCHOBHOM M3 pa3JIMYHbIX OCTATKOB BBICIUMX pacTeHHH 

acCa XBOMHBIX, CaOBbIX, PHHKTOBBIX, MalOpOTHHKOBBEIX H XBOWeBIX. BplcoKoe 
cojlep2Kanue B yIJIaX CTPYKTYPHbIX KOMMOHEHTOB NOsBOJIAeT ONpPeeMTb pyi- 
NOBY!0 MpHHaLJexKHOCTh CylaraioulMX UX pacTHTe/IbubIX TKaHeH. IIpu MuKpocKo- 
WuuecKUX UCCIeOBAHHAX ABTOPOM HCNOJb30BaHa HOMeCHKJIaTypa MHKPOKOMIIO- 
nentos WV. 9. Ban (°); Tunu3alHA yruleH mpoBekena COrsiacHO BeleCTBeCH- 
HO-leTporpaduyeckol KJlaccupukalluu YeTbIpexX aBTOPOB (°) c JonouIHeHHAMH. 

BepxuerpHacosble yruin Kypatlacaad oOpa30BaHbl IvlaBHbIM o6pa3om cTeo- 
JICBbIMH V CTOMKUMH YacTAMU pacTeHHH. BcocraBe OCHOBHOYrO IJlacTa MeCTOpox- 
JeHuA MpeoG6JlakaroT MAKCTOFYMOUJUTHI, CIOAKEHHbIC NPUMEPHO B paBHou creneHH 
resMMUMpOBaHHbIMH (y-BATPeHUTOM, BUTPO-, KCHJIO-H lapeHXO-aTTpUTOM), (pio- 
3CHH3MPOBaHHbIMU (CeMU@IOseHO-aTTpHTOM, f-CemuCpIOseHHTOM HM cpioseHuTOM) 
M JIMMOULHLIMH (9K3HHHTOM HM KYTHHHTOM) KOMMOHEHTAMH. Muxpoctpyktypa 
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yrvist, KaK paBuslo, artpuTopan. Munepasibubie MpHMecu HaOJNOLal0TCsA B OOVIb- 
IOM KOJIMUeCTBE. 

Cpequ yraet KendepsibikcKoro MeCTOpO*KMeHHA BeyIy!lo pOJlb HMrpaior | 
JIMMOUQO-TeIMTH, MpeACTaBJIEHHbIe IPeCHMYULeCTBeEHHO JIHCTbeBbIMH TKAaHAMH 
(8-apeHXHTOM, NapeHxo-aTTpHToM). B 3HauvTeJIbHOM KOJIMYeCTBe B HHX yua- 


| 
| 
| 
| 


CTBYIOT cTeGJeBbIe YaCTH pacTennit (y-BuTpeHut, A-cyOepHHHT, KCHJIO-aTTpHT). f 


JIunouyuble HW (pO3eHH3HpOBaHHble KOMMOHEHTbI COCTAaBJIAIOT HeOOJIbLIYIO 
yacTb mulacros. Kpome ocraTKoB BbICIUHX pacTeHHH, B Kypalliacalickux H KeHep- 
JIbBIKCKUX YIIAX BCTpeyaloTca BOZOpociu. Yrsm KeufepJbiKckoro MecTopoxye- 
HHA T0J{ MAKPOCKONOM HepeAKO OOHAapy2xKUBaloT CJIOUCTOCTb: TOPH3OHTAaJbHY10, 
MOJOry!o KOCyIO, KOCOBOJIHUCTYIO. Cofep2%kaHHe MHHepaJIbHbIX IpuMeceH B yr- 
JIAX BbICOKOe, TlaBHbIM OOpa30M 3a CUeT PIMHHMCTOFO BellleCTBa. 

CpequeropckKue yrsiu CulararoTcsl B OCHOBHOM J{peBeCH HHBIMH H CTeOJIeBbIMH TKa- 
uamu. HanOoulee pacnpocTpaHeHHbiM MeTporpaduyecKHM THOM B OpcKom Oaccel- 
He ABJIAIOTCA MUKCTOIO3eHUTEI. CrpykTypa yrJied PparMentapHan, pexke aTTpu- 
TOBad. CylleCTBeHHYIO UacTb MJlacTOB OacceHHa COCTaBJAIOT TaK%Ke FeJIMTOJH- 
Thl. K HHM OTHOCATCA JIMMONO-FreJMThI, CJIOXKeHHbIe reJIMMHUH POBaHHbIMH, TJlaB- 
HbIM OOpa30M CTeOJIeBbIMH, TKaHAMH (y-BHTpeHuTom, A-cyOepHHHTOM H KCHJIO- 
aTTpHTOM), HM KpymHotpparMeHTapHble KCHJIOreJIMTbI (JIMPHUTI), MpeCTaBJIA10- 


Me CO6OM CKOMJeHHA OOJIOMKOB OoJIee HJIM MeHee OCTYHEBLIeH A PeCBeCHHbI XBOH- — 
HbIX. OCHOBHbIe THIbI yruleH Oaccelia XAPakTePpHS3YIOTCA OObIUHO HEBbICOKOH 30JIb- | 


HOCTbIO. 

Yrau Coub-HMneukoro mMecTtopoxkyeHua moO NeTporpapuyecKoMy CJIOXKeHHIO 
MpHOJM*KaloTrcA K OPCKHM. OCHOBHOe OTJH4YHe HX OT MOCJeRHHX 3aksJIOUAeTCA 
B NOBbILIEHHOH 3OJIbHOCTH HM CHJIbHOM MMpHTH3alluu. 

YroOJlbHbIe WJacCTbl paCCMaTpHBaeMbIX MeCTOPOXKAeHHH MMeloT OoJbUeh 
YaCTbIO CJIO*RKHOe CTPOCHHE: OHH COCTOAT H3 HECKOJIbBKHX CJIO€CB Pa3HbIX THIOB U 
PaSHOBHAHOCTeH yrvieH, pa3eJIeHHbIX MpOCMOHKAMH YrJIMCTbIX WH CepbixX Tec- 
YaHO-PJIMHUCTHIX MOpo]. 

YcrTaHOBJIeHHble pa3JIMYHA B COCTaBe PaSHOBO3PaCTHbIX YyIrJieH, BO3MO%KHO, 
CBA38AHbI C HEKOTOPbIMH H3MCHEHHAMM paCTHTeJIbHOCTH OT BepXHero TpHaca K 
CpeqneH tope. Oguako onpejevisioujee 3HayeHHe 3eCb MpHHaexuT ycJio- 
BHAM, IPH KOTOPbIX WJIO HaKOMJIeHHe, pa3sJIoxweHHe HM MpeBpallleHve MaTepHH- 
cKoro BeusecTBa yruieH. IIpoBeqennble UCCJIeOBaHHA BbIABJIAIOT, B CBOIO OUepelb, 
3aKOHOMePHY!O 3aBHCHMOCTb YCJIOBHH YyrvieoOpa3s0BaHua OT OOmleH OOCTaHOBKU 
OCaKOHAaKOMJIeHHA Ha paCCMaTpHBaeMbIX MeCTOPOKAeHHAX. 

OG6.lacTbioO HaKONJICHHA HW2KHEMe3030HCKUX YIJICHOCHbIX OCaKOB B Kasax- 
CTaHe ABJIAJIMCh JIMOO MeX*KFOpHble (MpeMOPHble) AOJIMHbI (B pIT — JIeHace), H60 
IIMpOKHe KOTJIOBHHbI C OYeHb MOJOPHMU OopTaMu (B CpeHel lope), XapakTepH- 
SYIOWHeCA pa3JIMYHbIM TeEKTOHHYeCKUM pexKuMoM (‘), 4TO OKa3aJlIO BJIMAHHe 
HM Ha (POpMHpOBaHhe ApeBHUX TOPPAHHKOB. 

Tak, KeHJepJIbIKCKHe YIJIN, CBA3AHHbIe C OTJOXCHHAMM Me@2KTOPHOM MOJIMUBI, 
oOpasoBaJIMCh B YCJIOBHAX pacCUJIeHeHHOTO pelbetha M MOABHXKHOM ObICTpO H3Me- 
HAIOULCHCA CHJIbHO OOBOAHEHHON Cpelbl. ITH OCcOGeHHOCTH OOACTH HaKOMJIeHHS 
NpPOABJAIOTCA B JIMTOJOrHYeCKOM CoOcTaBe YIJICHOCHOH TOU, OTJMUAIOULeHCA 
mpeoOsalanvem rpyOosepHHCTHIX OCaKOB, H B CTPOeCHHH YFOJIbHbIX TJacTOB 
HM CBA3H HX C BMel{alOWLMMH Moposamu. Hepeyko B pa3pe3e Toro uJIM HHOrO 
mulacTa HaOsoqaerca OpictTppili mepexoy, OT CamponemeBo-ryMycoBoro yrviA K 
4HCTO TYMYCOBbIM 30JIbHbIM reJHTaM. Bo MHOruX CJIyYaAX YIOJIbHbIe MJ1acTbl 
CpesaloTcA MeCuaHHKaMH, HaJlerawolluMH HeMOCpeCTBeEHHO Ha CJIOM yrsa C OOVIb- 
IMM KOJIMYeCTBOM FeJIMHUMPOBaHHbIX TKaHeH, CosepxauNe HHOra U BOJOPOc- 
JM. Camporesieso-rymycoppie yraiu Kexfepabika xapakTepH3ylorca paBnomep- 
HbIM paciipefeseHHeM aTTPHTOBOrO paCTHTeJbHOrO MaTepHaJla, MOJIHbIM OT- 
CYTCTBHEM CJIOMCTOCTH, TO CBUAeTeIbCTByeT OO OOpas0BaHHN UX B YCJIOBHAX 
3acTOHHOrO o3sepa. JINMONO-reJUTbI, OCOGeHHO 3OJIbHbIC, CBA3AHbI C NOABU2KHOMi 
BOAHOH Cpekow, CnocoOcTBOBaBUIeli CHOCY MH CKOMJICHHIO JIMCTbeB, M@JIKHX Be- 
TOK, IIbIJIbI{bl H IPHHOCY MHHepaJIbHOrO BeULeCTBa B CPOPMUPYIOULYIOCA 3aJlexb. 
OOpa3oBaine NeCUaHHKOB KPOBJIH 1pOTeKaIO B ene Soslee LHHAMUUHOL OOCTAHOB- 
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Ke. Takum 06pa30M, OTMeYEHHOE Bbllle CTPOeHHe YOMbUBbIX yIaCTOB H XapakrTep 
MX KPOBJIM ABJIAIOTCA Pe3yJIbTaTOM ObICTpOH CMeHbI YCJOBHIT HaKOMJeHHA. 

HecmorpA Ha HaJIM4He HeKOTOPHIX TeyeHHHi B BONOeMaX, Tye oTsaraca 
PaCTHTeJIbHBIM MaTepHaJl, OOJbINaA OOBOMHEHHOCTh MOCeHUX CHOCOOCTBOBAJIA 
CO3aHHI0 MpeHMYIMeCTBeEHHO aHadPOOHbIX yCJIOBHH pas JOxKeHUA OPraHHyeckoro 
BelllecTBa, YTO MPHBOAHO K OOpasoBaHHw yruieli C BLICOKUM COepxKaHHeM OC- 
TYAHeBUIMX TKaHeH. B cBeTe COBpeMeHHbIX MpelcraBsenni, Clon remudunupo- 
BaHHOFO BeuleCTBa B MJlaCTaX COOTBETCTBYIOT MOMEHTaM OOVJIbINOl CKOpOCTH M0- 
TpyKenuA OOacTH OTJOXKeHNA OCaNKa, YTO BMOJIHE CoriacyeTcA ¢ paccMoTpeH- 
HOM OOuleH OOcTaHOBKON oOcakKoHakonJenusn Ha KenjepiibiKcKom MecTopoxke- 
HHH. 

Hnpie yclopus tbopMupoBaHus yruieli rocnoyctBoBawim B Opckoli Jempeccun, 
peACTaBJABLeH COOOH OOLIN PHYO KOTJIOBUHY C OOJIee CNOKOLIHbIM TeEKTOHHUeCK HM 
pexkumom (*). JIMTosorMueckH yruieHocnad Tova Oacceiina XapakTepH3yercs B le- 
JIOM MpeoO/1aqaHHeM TOHKOS8ePHHCTEIX MaJIO H3MEHAIOINLHXCA MO paspesy mopon. 
HakonJienue HCXOQHOrO MaTepHaiia yruieli MpoucxoOAUJO B Mpeyesax cla6o pacusie- 
HEHHOH PaBHHHbl, B JIeCHbIX OoJloTaX MH TONAX. OOsacTb OTJOMKeHUA PacTUTeIb- 
HOFO BellleCTBa HaXOJHJIaCb B YCJIOBHAX, OJIN3KHX K PpaHulle MexKLY adpoOHbIMH 
‘WM anaspoOHbIMH, BCJIeACTBHe Yero JaxKe HeOOJIbIINe H3MeHEHHA (PH3HKO-reorpa- 
uuyeckoH OOCTaHOBKH BeJIM K pa3BHTHIO JBYX pa3JIMUHbIX MpolleccoB mpeBpa- 
UCHHA paCTHTeJIbHOrO MaTepHaJla — (loseHH3aluuN HU TesupuKaluu. OTHM UH 
OOYCJIOBJIEHO OOJIbIIOe pasHOOOpasHe OPCKHX YIJleH, re HaOmOaeTcA WUpoO- 
Kaa TaMMa ryMOJIMTOB — OT YHCTHIX FeJIMTOB AO HaCTOAMLMX cpro3seHUuToB. Ipeo6- 
JiawaHHe B COCTaBe MJlacCTOB yrJieH C BbICOKMM COJep%KaHveM (p103eHH3HPOBaH- 
HOFO BellleCTBa YKa3bIBaeT Ha HHYTOKHO MaJyIO CKOPOCTb NOrpyKeHuA OOAaCTH 
HakonJienusa (°) H Ha POCMOACTBO B Heli OKHCJIMTEJIbHBIX Mpolleccos mpeBpaulenuA 
pacTuTeJIbHoro MatTepHaJia. B muaacrax OpcKoro OacceHHa MHOrga BCTpe- 
waloTCA TOHKHe MpoOCJIOHKH KYTHKYJIO-CMOJIAHBIX JIMMOWJOJIMTOB, OOpasoBa- 
HHe€ KOTOPbIX TeHeTHYeCKH CBA3aHO C OXaPaKTePH3OBaHHbIMH YCJIOBHAMH. Onn 
NpeAcTaBJAoT COOOH THNMUHbIe OCTATOUHbIe YIVIN, OTJIONKUBIIMECA HE MYTeM CHOCAa, 
a B pe3yJIbTaTe OKHCJICHHA WH pagpyWleHHA B adpoOHOH OOcTaHOBKe ApeBecHH 
WM [pyrux uacTeH pacTeHui, OoraTbIxX CMOJIOH, H OTHOCHTeJIbHOrO OOoralleHHsA 
OTJ@JIbHBIX YUACTKOB TOPPAHHKA Pe3HHATOM H KYTHHHTOM. 

Cyna mo TreoulorH¥ecKHM HM MUKPOCTPYKTYPHbIM TIpH3HaKaM, HakoOMJIenne 
6ouIbIleH UaCTH yrJleH MpONCXOAHJIO Ha MecTe MpouspacTaHuA pacTeHui. TosbKo 
JIMH30BUAHbIe MpOCJION KCHJIOFeJIMTOB OOpas0BaJIHCb, MO-BHJMMOMY, B YCJIOBHAX 
HeKOTOPOTO MepeHoca HCXOMHOrO MaTepHaiia. 

YcsIOBUA yrseo6pa30BaHHA KYypalliacavCKOW CBUTbI, MpHOJIM2KAaACb BO MHO- 
TOM K KeHJepJIbIKCKHM, HMeIOT CBOH OCOOeHHOCTH. OcHoBHoe oTuMuHe yruJieh 
| Kypattacalickoro mMecropoxkeHHa 3akJOuaeTCA B CmocoOe MX HakOMJieHuaA. 
| Orsioxkenve HCXOJHOrO BeleCTBa YIJleH COMPOBORTaJIOCb JVJIMTeJIbHBIM TepeHo- 
COM, IIPHBOAMBIIMM K H3MeJIb4YeHHIO paCTHTeJIbHOrO MaTepHaJia, ero YacTHU- 
-HOMY OKHCJICHHIO H OTHOCHTeJIbHOMY OOorallleHHio CTOHKHMN YaCTAMH pacTeHHi. 
I]pu3Haku aJoxTOHHM yrvie KypalllacalickKOH CBUTbI AeTaJIbHO PaCCMOTPeHbl 
B 1943 r. E. HW. Mypaxoscxon. 

CouJIb-HJIelKNe YIM, KaAK MOXKHO CYIMTb 10 HaJIMYHIO CXOMHBIX WeTporeHerTH- 
ueCKHX THIIOB, OOpas0BaJINCb B OOCTaHOBKe, O/IM3KOH K yCJIOBHAM Opckoro 
—Oaccelina. 

Takum 06pa30M, H3yYeHHble pasHOBOspacTuble yriu POPMUPOBaJINCh B pas- 
JMO O6cTaHOBKe, 3aBHCAUeH OT OOMIMX OCOGeHHOCTeH p9T-JieHacoBOrO HJ 
CpeHeIOpCKOrO OCaXKOHaKONJeHHA B paccMaTpuBaembIx palionax. B pesyJb- 
TaTe IIPpOBeAeCHHbIX HCCJIeAOBaHHM CpeAM HHXKHEMe3O030HCKHX YieH BbILeAeTCH 
Ba TlaBHbIX THMa yruieoOpasoBannaA (Tadw. 2). ; 

Mepspiii Tun mpeszctaBssror yr KenxepsJbikcKOro MecTOpovk CHUA, BTOPOK — 
yrau Opexoro 6acceitua uv Comb-Haenkoro mecropoxyenua. YruiM Kypaiiacai- 
CKOM CBHTbI CJleyeT CUHTATb He CaMOCTOSTEJIbHDIM THOM, a CKOpee pasHoBHy- 
HOCTbIO HJIM MOATHMOM MepBoro THNa yrslecOpasoBaHns. 

YcranoBJIeHHble THIMbI yrleoOpas0BaHus BCTpeyaroTcsH WH Ha APYrHX HHAKHe- 
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Ta6muna 2 


XapaktTep 
‘ npeo6sana-| O6nactb 
Tun yrae-| Jlomunupyioui | Tun npespauienua | Cyoco6 ya-|CB23b UACTOB YI-lomuyx ocay-|HakONJIeHHA 
oOpasoBa- | cocraB HCXOAHOrO paCTHTeJIbHbIX Konnenuna |1% © BMCW\alOWHMH] Kop yrye- | yreHOCHbIx | 
HHA MaTepHavia OcTaTKOB nopojjamMu HOCHOI TON-| OTMOXKCHHIt | 
uu 

Kengzep-| IIpeo6magator | IIpeumymect- | Asmniox- Ha6stonarotca| Tpy6o- | Mex- 
JIBIKCKHH |JIMCTbeBbIe TKa- |BEHHO resH@uKa-| TOHHO- |SPO3HOHHbIe pa3-|3epHHCTbIe/ropHax 
(peT-slelia-)HH, B MeHbIWeM |W (OCTYAHeBAa-| ABTOXTOH-|MBIBbI IJIaCTOB (mpegzrop- 
COBBIH) KOJIMYeCTBE MpH-|HHe HBIH Hast) 1O- 

CyTCTBYIOT cTe6- JMHa 
JICBbIe H B HeOO- 

JIbLIOM — CTOH- 

KHe WaCTH pac- 

TCHHH : 

Opcexui} Tuapnyio pomp) Ilpeobnagaer B oc- O6ptuHO yroub-| ToHKo- I upo- 
(cpeqHe- |HrpaioT  peBe-\(proseHHsaljuA, |HOBHOM /HbIe MJacTbl  |3€pHHCTbIe| Kad KOT- 
}OPCKHH) |CHHHbIe H CTeO- |3HAaYMTeJIbHO pa3-| ABTOXTOH-|fCHeTHYCCKH CBA- JIOBHHa C 

JieBble TKaHH, JIM-|BHTa Tak Ke PeJIM-|HbIM 3aHbl C HX Mo0U- OUeHb T10- 
CTbeBbIe H_ CTOH-|(pHKalusA BOH H YacTO C JIOTHMU 
KHe OCTATKH Ha- KPOBJIeH OopTtamu 
O10 aloTcsA B He- 

6OJIbLIOM KOJIM- 

yecTBe 


Me3030HCKHX MeCTOpOXKTeHuAX. Hanpumep, mepBoMy THITY COOTBETCTBYIOT yIJIH 
YensOunckoro Oaccelina, Bropomy — yrvim UepnHoscKoro MeCTOpOxKAeHHA B 
SaOalikasbe, cpequeiopcKkue yrun KapatTaycKoH aHTHKJIMHalM B SanalHOM | 
Kasaxctane. IIpu cpaBHeHun yruieH pa3JIM4HbIX MeCTOpOxKAeCHHH MPHHHMaJIMCh 
BO BHHMaHHe MpH3HaKH HanvOoJlee paCcnpocTpaHeHHbIxX MeTporpaduyeckux 
pa3HOBHAHOCTeH yrvieit. 

IIpopeqeHHoe BiepBble B OpcKkom Oacceltne u KenjepJbIKCKOM MeCTOpPOX - 
JeCHHHM TeTporeHeTuyecKoe H3y4eHHeE yIrvieH CMOCOOCTByeT BbIACHeHHIO 3aBH- 
CHMOCTH MeTporpaduyeckoro cocTaBa yrvieH OT YyCJIOBHH UX HaKOMJIeHHs. 
YcraHoBJieHHe THNOB HM2XHeMe3030HCKOrO yrvieoOpa3s0BaHHA HM CBA3H UX 
C yCJIOBHAMH HaKONJIeHHA BCeH YIJIeHOCHOH TOJIH LaeT BOSMOXKHOCTL MpOrHo- 
3HpOBaTb B OOWMX YepTax NeTporpaduyecKul CocTaB, H, CJleqOBaTeJIbHO, Kaye- 
CTBO yruleH JO MpOBeeHHA CHelMaJIbHBIX yruleneTporpaduyeckux paOoT Ha OCHO- 
BaHHH reoJIOrHyecKOH XapaKTepHCTHKH MeCTOPOXRMeHHH. OTO MOXeT ObITb UC- 
NOJIb8OBaHO IIpH pasBeKe HOBbIX YIJIeEHOCHBIX MlouLael. 

B saqayy JaJibHeHwmMx HucCJIeloBaHHH BXOAMT YTOUHeEHHe MU ONOJHeHHe TH- | 
NOB yruleoOpas0BaHHA NYTeM M3YYeHHA YIvleH pa3JIMUHbIX HWXKHEMe3030HCKHX 
oTJoxKeHHH Ka3axcTtana HM Apyrux palouos. 


Jla6opatopux reomoruu yrax 
Akajlemuu HayK CCCP 


Tocrynusto 
24 XII 1957 
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Woknagn Akanemuu Hayk CCCP 
1958. Tom 119, Ne 2 


PEOJOPH A 


M. T. KY4EPEHKO u A. B. COKOJIBCKAS 


O HEKOTOPDbIX BOTIPOCAX CTPATHTPA®HH KAPBOHATHONM 
TOJIWH HADKHErO KAPBOHA CEBEPHOrO CKJIOHA 
YKPAWHHCKOLO KPHCTAJIJIMGECKOLO MACCHBA 


(IIpedcmaeaeno axademuxom J. B. Haauekunoim 27 XII 1957) 


Teooro-pa3sBeX0uHbIMH paOoTaMH MOCeqHHX JeT, MPOBeeCHHbIMH TpecTamMu 
«Apremyrsiereoslorua», «YkKpyruereosorua» nu YkKpawHCKHM TeoJlorMuecKuM 
ympaBJleHHeM, TYPHeHckHe H HMKHEBHSeHCKHe OTJIOXKeHUA MpoOcex*KeHbl 10 
ceBepHoMy CKJIOHy YKpawHCKOrO KpHCTaJIMueCKOrO MaCCHBa JaJeKO Ha 3ana, 
flo paliona r. Hoso-Mockoscka. 

_ ConocTaBsleHvem M CTpaTurpacbuyecKuM MospasyeseHnemM STUX MOpO 3aHHu- 
‘MaJiCA pA uccseqosaTeel (7°). Onn mpullim K BHIBOLY, YTO TypHelickan u 
OOJIbUIAA YaCTh HH2KHEBHSEHCKHX KapOOHAaTHbIX MOPOA B 3allaHOM HalipaBJieHHH 
(pe3KO YMeHbINalOTCA B MOW[HOCTH, MOCTeMeHHO 3aMeLLaloTCaA TEPPHFeHHbIMH OTJIO- 
?KCHHAMH HB palioue r. Hopo-Mockoscka noJIHOCTbIO BbIK JIM HUBaroTca. Kap6onat- 


HbIe OTJOxKeHHA 30HbI C}f samenarorcs TePPHIeHHBIMH OCaKaMU yxKe B pahoue 
ct. Mexesoh. B. 3. EpWoxs uw I]. [. Wyapra orpuuator po3smoxuoctTb (baln- 
aJIbHOrO 3aMelleHHA KaPOOHAaTHbIX OTJOKeHHH TeppHreHHbIMH Ha MVJloulalHn 
3anaHoro mposouxKenuna JlonOacca (7,"1). [IporuBopeynBoctb B3riAfOB M10 BO- 
npocy noBeeHus KapOouaTHOH TOJIMM HH2KHeErO KapOoHa BAOJIb CeBEPHOFO CKJIO- 
Ha YKpaHHCKOrO KPHCTaJIMYeCKOFO MaCCHBa OODACHAETCA OTCYTCTBHEM eTailb- 
HOH JIMTOJOrMYeCKOH XapaKTepHCTUKU 3THX MOpod, 6e3 vero Heb3A NOJIYYATb 
NOJIHOFO MpeACTaBJIeHHA OO YCJIOBHAX UX OOPa3s0BaHHA UH OoJlee yBepeHHO CYUTb 
© reoJlorMueckoH HCTOpHu AaHHOrO palioHa B TYpHelicKoe HM HHKHEBU3SeCHCKOe 
BpeMa. 

Hyw2KueKaMeHHOYTOJIbHbIe OTIOKeHUA B OTKPbITOM JloHOacce 3aJleraioT Ha 
JeBOHe, a Jaslee K 3anamly Ha MoKeMOpulicKUuX Mopofsax uM MpoyKTaxX HX BbIBeT- 
puBanusa. B ocHoBaHuu KapOoHaTHOH TOM MeCTaMM 3aJleraloT TeppHreHHble 
NOpOMbl, B HM>KHeH acTH CJIOXKeHHbIe PaSHO3ePHHCTHIM NeCYaHHKOM C OOJIOMKaMu 
nopog. BBepx mo pa3pe3y necuaHukK MOCTeMeHHO MepeXOAMT B aJIeBPOJIMT, ap- 
PHJWJIMT WH CMeHAeTCA KapOonaTHbIMa mopoxamu. Ilostomy Mbl NpHcoeqMHAeMcs 
K MuHeHuIO JI. E. Ati3enBepra, paccmMaTpuBalollero 9TH NOpOsbl Kak KaMeHHO- 
yIOJIbHble, a He JleBoHCKue (°). 

Pa3pe3 HW3KHeKaMeHHOYTOJbHOM To B 10%KHOM J[oHOacce usy4aJICH MHO- 
rumu ucceqoBatemtamu (17144), HauGomee JeTasIbHoe pacuieneHve STHX TOpoy 
cyenano A. II. Poraem (27,14). IIpoBeqenHbie HaMH MCCJIeOBaHvA BOJIb Ce- 
BepHoro CKJIOHa YKpaHHCKOFO KPUCTaJIJIMYeCKOTO MaCCHBa MOKasaJIM, YTO BbITe- 
nenupie A. I]. Poraem crparurpadbwueckue 30HbI MpocJexuBaloTCcA MasIeKkKO Ha 
gana, COXpaHAOT OOMLHe YepTLI CTPOeCHHA, HO COKPallaloTCA B MOMLHOCTH H M0- 
CTCHeHHO BbIKJIMHMBaIOTCA. 

Hw2KuuM Uenom KapOonaTHor Tom JlonOacca ABJIAeTCA 30HA C, a, CJIO*%KeH- 
Had MepeCaHBalollMMUCA C aprHJIMTaMH MHKPOSepHHCTHIMU, MHOTAa AOJIOMU- 
TH3UPOBaHHBbIMH, H3BecTHAKaMU. MoutHocTb ee 220 mM. AnasioramH ee B palouax 
ganaquoro mpogosmKenua JlonOacca cJlyxKaT MHKPO3epHUCTHIe U CKPbITOSepHH- 
cTbIe CulerKa JOJIOMHTH3MPOBaHHble M3BeCTHAKH C peAKOH ayHOu ocTpakoL, 
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nepecJlanBatoumecs Cc apruuiuiutamn. [IpocmexkuBaloTcH OHH TOJbKO B paHoue 
cel Boratpipb u Aueduposka, 3anaHee — BbIKJIMHHBAIOTCA. 


OrsoxKenua 30HbI Cy b mpocsexkuBaloTcs JaJieKo K 3anay HW BbIKJIMHHBAaIOTCA | 
TOJIbKO HeCKOJIbKO 3anayHee Hopo-Mockoscka. Kak uv B 10%KHOM JloHOacce, 97a § 
TOJMLa MpecraBJleHa MaCCHBHBIMH JOJIOMHTaMH, JOJIOMHTH3HPOBaHHbIMH H3-— 
BeCTHAKAMH HM MHKPO3epHHCTHIMH U3BecTHAKaMM Ges dayHbIl. Pacnpeyesenue | 
JIOJIOMUTa B TOpoke HepaBHOMepHoe — OT OTJEJIbHbIX KPHCTaJIJIOB MO MATCH 
H CJloeB osomuTa. CremeHb JOJIOMHTHOCTH YMeHbIIaeTCH CHH3Y BBepX. 


Ha kpalinem 3aname, B palione Cc. SHaMeHKa, OTJIOXKeHHA 30HbI Cia 
IpeWCTaBJIeHbI CJlerKa NOJOMHTH3UPOBaHHbIMH H3BeCTHAKAMH C XOPOMIO 3aMeT- 
HOH TOHKOM FOPH3OHTAaJIbHOH CJIOMCTOCTHIO, OOYCJIOBJICHHOM HaJIMYMeM CJIOHKOB,, 
oGorallleHHbIX MeCYaHO-PJIMHHCTHIM JIM aJICBPHTOBbIM MaTepvaJiomM. OnucanHuble 
JOJOMUTH3HPOBaHHble MOPOAbl OTHOCATCH K CeMMeCHTAaIHOHHO-AuareneTHye- 
cxomy tuny H. M. Crpaxosa (1°). Muenve 0 ToM, YTO JOJIOMHTH3alLHA KapOonaT- 
HBIX OTJOXKeHH 30HbI Cib cBaA3aHa C HHTpy3suell rpanuTos (1°), ompoBepraerca, 
TeM (pakKTOM, 4TO NOJOMHMTH3HPOBaHHble MOpOAbl MOBCeMeCTHO 3aJleraioT 1H60: 
Ha W3BeCTHAKAX, JHOO HeMOCpeACTBEHHO Ha BbIBETPeJIbIX LOKeEMOPHHCKUX MOpo- 
max. 


OrsioxeHusa 30HbI C\c HaGOJalorcd Ha BCeM MpoTs»Kennu oT p. KasbmMu- 
yc Ha BocToKe Jo c. KysteOoBka Ha 3alaye H NOBCeMeCTHO IIpeCTaBJIeHbl MaC- 
CHBHBIMM OplaHOreHHbIMH pa3HO3ePpHHCTbIMH U3BeCTHAKAaMH CBeTJIO-Ceporo: 
HM %KeIToBaTo-ceporo wBeta. Ha Kpaiinem 3amaqe HaOsogaeTca oOoraulenne | 
KapOOHaTHbIX NOpOk TeppHreHHBIM MaTepHaJIOM, yBeJIH¥eHHe KOJIMYeCTBa OO- 
JIOMKOB pakOBUH Opaxuonod H WieHHkKOB KpHHoMAeH. Oprannueckne ocTaTKH 
cocTaBJaioT oT 55 Ao 90%. Ilpeo6aqatomluMu ABJIAIOTCA OCTATKH BOMOpocJen. 
B MeHbUIeM KOJIH4eCTBeE MPHCYTCTBYIOT TOJICTOCTeHHbIe C(opaMNHHdepbl, Kpyn- 
Hbl€ OCTPaKOJbl, WIeHHKH KpHHOKAeH U OOJOMKH pakoBHH Opaxnonog. Uspecr- 


HAKH 3OHbI Cic XapakTepH3yIOTCA MpeHMYULeCTBEHHO KaJIbIMTOBbIM COCTaBOM 
H H€3HauHTeJIbHbIM COJep2xKaHHeM HepacTBOpuMOTrO ocTaTKa (Jo 1%). 


/ 
| 
| 


Orjoxenust 30nbl C}d pa3BHTbI TOKO B IOXKHbIX palionax JlouGOacca, re 
OHM CJIOXKEHbI MUKPO3ePHUCTHIMH M3BeECTHAKAMH C OCTATKAaMH BOROpocJeH HW Apy- | 
rx opranu3mos. Jlasiee K 3analy m0 CeBepHoMy CKJIOHY YKpaHHCKO"O KpHCTaJ- 
JIM4eCKOFO MaccuBa OTIORKeHHA 30nbI Cj}d He yCTaHOBJIeHLI. 


Hxkuepu3elickad TOJLa HayMnaeTca OTJOAKeHHAMM 30HbI Cla. B 1oxKHOM 
JlonOacce ona MpescTaBslenHa BOROpocseBLIMU H CbopamuHudepo-Boopocuie- 
BbIMH, UaCTO PIMHMCTBIMH, H3BeCTHAKAaMH. Ban3ku K HeH 10 CBOeMY JIMTOJIOPH- 
yecKOMY CocTaBy MH H3BecTHAKH 30H Cib u Cyc (!’). B sanaquprx pationax 
OTJIOAEHHA NEPBbIX TpeX 30H HH2KHEBH3eEHCKOTO Apyca M0 JIMTOJIOTHYeCKUM OCO- 
OeHHOCTAM He OTJIMYHMbI HM paCCMaTpHBalOTCA HaMH KaK OJMH TOPH3OHT 
Cia —c. Cil02Ken 3TOT ropH30HT MpeHMYULeCTBeEHHO TEMHO-CepbIMH OpraHoreHubl- 
MH CKPbITO- H MeJIKO3CPHHCTbIMH H3BECTHAKAMH, MCCTAMH CO CJIOHKaMH H3BeCTKO- 
Boro apruduiuTa. Oprannyeckne OCTaTKH MpeACTaBJIeHbl MpeHMYULeCTBeHHO BO- 
Aopociamu, dopaMunudepaMH H HeOMpeeJIMMbIM OPraHOreHHbIM JeTpHTOM. 
Ganayuee Cc. AvieupOBKH 3Ha4HTeJbHO BO3pacTaeT POJlb TeppHPeHHbIX NOpoL, 
cocTaBJInionfux Ao 40% oOmel moujnocrw ropusonTa. KapOonarubie nopospl 


ropusouta Cla —cC XapakTepH3yIOTCA MOBbILIeHHbIM cojepxKaHHeM HepacTBo- 
pumoro octatka (oT 8,9 yo 48,74%) u mpeumyulecTBeHHO KaJIbUMTOBBIM CcocTa- 
BOM. SHaUHTeJbUbIM MpHBHOC TeppHreHHOro MaTepnasia Ha 3aMaye Mella 


NbUMHOMY Pa3BHTHIO PayHbl, H 3eCb MpOHCXOAMO TiaBHbIM O6pa3s0M XHMH- 
yeckoe ocaxkKlenhe KapOonata KaJIbunA. 


Orsoxenusa 30Hbt Cid B paitone c. Hoso-Tponukoe coxKeubl (popamunu- 
(pepOBbIMH H3BeCTHAKAMH, COMepAALMMH 3HAYMTeJIbHOe KOJIMYCCTBO 2KEJBAKOB, 


JIHH3 HM WpocsioeB Kpemusa. Bopruesekantaa 30Ha Cye coxKeHa NOJHOCTbIO THNO- 
CNOHTHEBLIMH H CyOpaqnoJApHesbimMn cusMuntamn (17). Popusour KpeMHUcTBIX 


H3BCCTHAKOB C MpOCJIOAMH KPeCMHHCTHIX NOPO], MpOCJIe2*KHBaeTCH BLOJIb CeBepHOro 
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)CkKJIOHa YKpaHHCKOrO KpHCTaJWJIMYeCKOFO MaCCHBa H MOJIHOCTHIO BbIKJIMHMBaeTCA 
~B Hoso-Mockosckom paiioue. 


Hspecruaku rOpusourTa Cid —e Temuo-ceppie, MaccuBHbIe, MecraMu ¢ Hempa- 
BUNDHOW TOPHSONTAaJIbBHOH HWJIM MONOrO-BOJHUCTOK CoMcTOCTbIO. Cpeyu ayHbl 
MpeoO.lafaior BoAOpocsH Hu PopamuHHndepHl, B OO/bIIOM KouMUeCTRE HaGsMIOMaIOTCA 
Kpylubre OOJOMKH PaKOBHH Opaxuonog, NeJlelunoOk, WweHHKOB KpHHOHell, 
CTBOPOK OCTpaKO] H HeoMmpeyetuMbId Metpur. Berpeuyarorcsx npocwiou, co- 
AeprKalllve MepeOTJIO*KeHHble OOJIOMKH H3BeCTHAKOB. M3BecTHAKH B OCHOBHOM 
KaJibuuToBble. [locroxHHo mpucyTerByeT KpeMHUCTOe BellecTBO, HaGsIOaemoe 
B Bue pacCeAHHbIX MHKPOCKONHYECKHX BbIeIeHHH, 2KIBAKOB, JIMH3 H Mpoculoes. 
Muxpockormueckne BbIJeeHHA KPeMHHCTOPO BeULeCTBa OObIMHO TIpHYy pounBalorcs 
K paCKPHCTaJIH30BaHHbIM YYaCTKAM OCHOBHOH KapOonaTHol Macchi, JIM60 3aMe- 
| WjaloT WeHTpaJIbHble YaCTH OOJIOMKOB YWIeEHHKOB KpHHousel. )KeiBaku CJ1I0xKeHbI 
OJHOPOAHOH KPeMHHCTOH Maccoll, cpequ KOTOpoi HaOsmoxaiorca ccepowMTE 1 
rHe3qa Xaswenoua. Iluput npucyrcrByer B Be MeJIKUX pacceAHHbIX 3epeH HIM 
oOpasyeT MpoxuIKH. Payna BcTpeyaerca pelKO u NpescraBsena mpenmyute- 
CTBeHHO CTBOPKaMH OCTPaKOJ, 3aMeleHHbIMH XaJllle}oHoM. Kpemuuctble mpo- 
Clon MomHocTbO oT 0,05 yo 1,4 Mm Ha6mogatorcsa riaBHbIM O6pasoM B BepxXHeli 
yacTH ropu3onta. Makpockonuyecku 9TO MaCCHBHbIe NOpOsbl Ceporo H TeMHO- 
ceporo Beta, MeCTaMH C 2KeJIBaKaMH YepHbIX KpeMuHeil. 

OruioxKenuaMu 30HbI Cif 3akanunBaercs paspe3s KapOouaTHO! TOMUIH HH2KHero 
KapOona. B BocTouHbix palionax (Evlenopckul, Croiibckuii uw KasbmuyccKnii 
paspesbl) STH OTJOXAeHHA MpeACTaBJIeHbl MeETPHTOBbIMH H3BECTHAKAMH CO CMeLIaH- 
HOH dbayHoH. B cpequeli yacTH OTMeYAaIOTCA M3BeECTKOBbIe MeCuaHHKH HW Opekune- 
BHHbIe H3BeCcTHAKH (1"). B 3anaqHOM HanmpaBJeHHH OTJOKeHUA 30HbI Cif mpocuie- 
2KHBAIOTCA TOJIbKO WO Cc. Hoso-IlaBstopKa. Onn mpescraBJienbl CepbIMH HM CBeTJIO- 
CepbIMH CKPbITOKPHCTaJJIMYeCKHMH HM 3ePHHCTbIMH OpraHOreHHO-OOJIOMOUHEIMH 
H3BeCTHAKaMH. OOJIOMKH (ayHbl CocTaBJiatoT 45—65% MOposb WH MpelcTaBJIeHbI 
OOJIOMKaMH paKOBHH OpaxuHonoy, YWJIeHHKOB KPpHHOWAel, CTBOpKaMH OCTpakoy 
HU HeOmpeeHMbIM eTPpHTOM. B HeOoOJIbIIOM KOJIMYeCTBeE BCTpeUalOTCA OCTATKH 
dopamunudep u BosopocJieH. CocTaB H3BeCTHAKOB MIPeCHMYILeCTBeHHO KaJIblH- 
TOBBIH. 

113 u310%KeHHOFO BbIllle BbITeKaeT, UTO KapOOHAaTHAA TOVJILLa }OXKHBIX PpaHOHOB 
JlonOacca u CeBepHOro CKJIOHAa YK paHHCKOLO KPHCTaJJINYeCKOLO MaCCHBa CJIOKeHa 
ABYMA OCaOuUHbIMH KOMIJIeKCaMH — TYPHeHCKHM HW HH%KHeBH3eHCKUM. 

TypHelickad Tpancrpeccua Ha pacCMaTpHBaeMOl TeppHTOPHH HavaJlacb OTJIO- 
2KCHHEM TeC¥UaHO-FJIMHUCTHIX MOpO, MepexOAAWMX B MHKPO3ePHHCTHIe H3Be- 
CTHAKH C Mpocsosmu aprussuTos 30nbt Cia. OOpa30Banne sTUX NMOpoy mpouc- 
XOMHJIO B M@JIKOBOXHOM 3aJIMBe, MIpOCTHPaBLUIeMCA OT IOXKHIX patounos JlonOacca 
no c. Aneduposka ua 3anaye. IlocrenenHo MopcKoi OacceHn pacliiIMpascA UB 


nepHox orsoxenusa 30nbt Cyb goctur r. Hopo-Mockoscka. B npu6pexkHo-MeJKO- 
BOJHOH 30He B yCJIOBHAX CYXOFO H %KapKOro KJIMMAaTa OOPa3OBbIBaJINCh OJIO- 
MUTI HW JOJIOMUTH3MpOBaHHble M3BeCTHAKH. CBoero MaKCHMyMa TypHeHCKasl 
TpaHcrpeccua JOCTUT Ja B MepvO HaKOMJICHHA OpraHOreHHbIX H3BeCTHAKOB 3OHbI 
Cic. Kpaiiueli 3anaquoli TouKol pacnpocrpaneHus 9THX OTJOXKeHHH ABJAeTCA 
c. Kyse6opka Hoso-Mockosckoro pahona. 
Hacrynupilee 3aTem CoKpalileHve TYPHEHCKOFO MOPA Hallo CBOe OTParKeHHe 
B paciipocTpaHeHHH OTJO*KeHHH 30HbI Cid TOJbKO B OXKHbIX palionax Jlou- 
6acca. Onucanubiit KomMseKc TypHelicKUX OTJOx%KeHUH TO CBOemy OObeMy 
otpeuaet By3uHoscKomy ocagoynomy Kommsexcy JI. E. AfiszenBepra u 
H. E. BpaxkuuKosor (*). ; 
Buseiickoe BpeMa HayaJlOcb pa3sBUTHeM HOBOH, Sosee OOUIMPHOH Tpancrpec- 
CHM, pacmpocTpaHuBllelica mo CceBepHoMy CKJoHy YkpaHHuCcKorO KpHcTaJMue- 
ckoro maccuBa Jo c. Ilogzropoguee. Popamunndepo-BodopocieBble H3BeCTHAKH 
30nbI CY a—c 3asieralor Ha pa3JIMYHbIX POPH3OHTAaX HH KeeKAaMAX OTIOXKeHAN— 
Ha BOCTOKe Ha Me/IKOBOLHBIX OTJOXKeHHAX 3oubI C;d (Masee K gamaly u CeBepo- 
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3anlaly MOCTHJalOTCH HEH3MCHCHHbIMH OTJIOXKeCHHAMH 3OHbI Cic), B pation 
[laporpaya — Ha BbIBeTPeJOH MOBepXHOCTH STO We 3OHBI, 3amaquee Cc. Kyve- 
6oBKH —Ha Kope BbIBeETpHBaHHA BOKeMOpuiickux nopoy. CynlecrBoBaBuinii 
B 9TO BpeMA MOpcKOH OacceliH XapakTepH30BaJICA HOPMAJIbHOH COJIEHOCTHIO; 
H HOPMaJIbHbIM PHApOAMHAMHYeCKHM pexkuMoM. HanOoJlee MeJIKOBOAHbIe YUaCTKH I 
pacnOJlaraJIucb Ha KpaliHeM 3amajle, re oTJlaraJIMCb XCMOFeHHbIe€ H3BECTHAKH C? 
TePpHTeHHbIMH TpPHMeCAMH. 

OxkpeMHeHHBIe H3BECTHAKH HM KPeMHHCTHIe NOpOsbI 30HbI C}d —e mpelcTaBJIAIoT 
Co6oli OTJIOXKeHHA NOCTEMeHHO COKpalllarollerocsA H MeJIeIOWLerO HH2KHEBH3SEHCKOTO) 
MOpA, PpaHHa KOTOporo MepeABUHYJIaCb He€CKOJIbKO Ha BOCTOK — B IlaBulo-) 
rpayickHH pahou. 

JlaJibHeliiee CokpallleHve HH2KHEBH3eHCKOrO MOPA MpOHsOUNIO B NepHod 
oruioxenus 30HbI Cif. Ppanuitbt Mops coKpatusucb Jo c. Hopo-lasaosKn. Orcry- 
nmaBliee Ha BOCTOK MOpe OCTaBJIAIO MocJIe CeOA HH3KY1IO 3a0O0JIOUeHHY!O MIpH- 
MOpCKYy!IO paBHHHY, TeppHTOPHA KOTOPOM MOKPbIBaaCb PaCTHTeJIbHOCTHIO, 
HM BO MHOrHX MecTax Mpoucxos{uJo TopdouakonvJienve. YFOJIbHbIM MWlacT WJM 
MOpOMbl C «KyYepABOL» TeKCTYpOH HaOIOMalOTCA MOBCeMeCTHO Ha HCCJIeqyeMon 
Tepputopun. TlokppiBaiomuli yrouJib u3BecTHAK Bi (Aano CHHOHHMUKe YKpaHu- | 
CKOoro TeOJIOrHyecKOrO yipaBJIeHHA) MpelcTaBJaeT COOOH HHXKHHH Wien yxKe_ 
HOBOH BepXHeBH3eHCKOH TpaHcrpeccHu. | 

Huxkakoro daltuasIbHOrO 3aMeleHHA H3BeCTHAKOB 30HbI Cif B 3amaHOM | 
HallpaBJIeHHH BAOJIb CeBepHOro cKJIOHa YKpaHHCKOrO KpucTaJMYeCKOrO Mac- 
CHBa, O KOTOPOM yKa3bIBaeTCA B pxAe pador (11°), He HaOwmomaeTcsA. 

\Uro xe KacaeTca cxogcTBa dayHb! 30nbI C;f roxHoro JlonGacca Hw HH2KHUX 
TOPH30HTOB H3BeECTHAKOB BbIMeJexKalleH TePPHTeHHO-MOPCKOH TOVJILH 3OHbI 
Cig 3anaytubix patioHoB, TO efO MOXKHO OObACHHTb GOJIM30CTbIO (allMaJIbHbIXx 
YCNOBHH OCaIKOHaKOMeHUA B MepHOL OTIOKeHUA NOpox 30nH C;f u Bpruese- 
2KallUX CJIOCB H3BeECTHAKOB 30HbI Cig. 

Bo BpeMs# HaKOMVJICHHA TYpHeHCKOH HM HW2XKHEBH3eHCKON KapOoHaTHOH TOJILIM 
Ha (one OOulero NOrpyxXeHHA HaOMMONAaJIMCb MeJVJIeEHHbIe KOJIeOaTeJIbHbIe JBHKe- 
HHA, IPHBOAMBLIMe K CMeHe IlyOOKOBOHbIX MOPCKHX OCaKOB MeHee rJlyOoKo- 


BOAHEIMH. BpemMa OTIOx%KeHUA MOpoR 30nbI C}g xapakTepusyercaA YaCTbIMH KOVJe- 
OaTeJIbHBIMH JBHXKCHHAMU, MPHBOAMBUIIMMH K MHOFOKpaTHOHM CMeHe MOPCKHX | 
yCJIOBHH KOHTHHEHTAJIbHBIMH, YTO HalllJIO CBOe OTpaxKeHWe B IWHKJIMYeCKOM | 
cTpoenuu Tosmu. TpytHo ce6e mpedcTaBuTb, YTOOb! B MepHON HaKOMJIeHUA OTVJIO- 
*KeHHH 30ubI Cif Ha coceqHUX yuacTKaXx CeBepHOro CKJIOHa Y KpaHHCKOrO KpHcTa- 
JIMYeCKOrO MaCCHBa CYLECTBOBAaJ pa3sJIMYHbIt TEKTOHHYeCKUH pexuM. Beposr- 
Hee BCero, UTO YCHJIeHHe PHTMHYeECKUX KOJeOaHHH MpOM3OLUIVIO OHOBPeCMeHHO 
Ha BCelt TeppuTopuH Oombuoro JlonOacca, BkKNO“aA UM ero 3alalHble paoubl. 


Jluenponetposckult rocyapcrBeHHplit Toerynuto 
YHUBepcuTeT 1 IV 1957 
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MHHEPAJIOTHA 


B. Tl. KYPOUKA 


_ PAJWTYA3HT B ®OChOPHTOHOCHDIX APPUJWJINTAX APEBHETO 
MAJIEO3OA NPHAHECTPOBbSs 


(I1pedcmaeaexo axademuxom JI. H. IMlep6axoeeim 2 1X 1957) 


PaJulyasuT WHpOKO pacipocTpaHeH B PIMHMCTHIX NOposax pa3s/MUHOFO BOB- 
pacta, HO JO HaCTOALLero BpeMeHH eFO IIpHCyTCTBHe He YCTaHOBJIeHO Cpequ Kem- 
“Opniickux orsioxenul. [pu uccreqoBanuu HMKHeMaeosolicKHX OTIOXKeHHL 
Ilpuquecrpopba’ aBropoM B cpeyHeli YacTH coccbopuTOHOCHOrO (MHHbKOBeLKOrO) 
‘Topusouta YUIMUKO CBHTBI OblI OOHAPy2KeH MaJIOMOMIHbIM mpocsolH (4—5 cm) 
apruJuimtTa YaJllya3HTOBorO cocTaBa. 

Moc*opuToHOCHEIH TOpH30HT, paHee OTHOCHMbIii K OPAOBHKY, a B HacTosuuee 
-BpeMA K KemMOpnio (?), IpecTaBJIeH KOPHUHEBLIMH, TEMHO-CepbIMH H 3eJIeHOBATO- 
-CepbIMH TOHKOMJIMTYAaTbIMH aJIeEBPHTHCTbIMH HM aJIeBPHTOBbIMH apruJJIMTaMH, a 
-TakxKe COOCTBEHHO aprHJIJIMTaMH, OCHOBHbIM MOpokooOpasyiouluM MMHepaJioM 
-KOTOPbIX ABJIAeTCA HUT (°). 

XapakTepHOH OCOOeHHOCTbIO MHHbKOBELKOTO TOPH30HTa ABJAeTCA MpHypo- 
-YCHHOCTb K HEMY KOHKpelHH MepBHUHbIX CbocdopuTOB c WeHTpaMH CTAKeHHH 
M3 KPYNHOKpHCTaJJIMYeCKHX OOpa3s0BaHH CyJIbHAOB UBeTHbIX MEeTAVJIJIOB. 

B cBa3H C 9THM HaJIMune raJlulya3uta Cpequ PocPOpHTOHOCHEIX aprHJJIMTOB mpel- 
CTaBJIAeT HHTepec JIA BbIACHEHHA YCJIOBHH BHEIMHeH CpeflbI KaK OMHOTO M3 OCHOB- 
HbIX (PaKTOPOB Mpolkecca ocaqouHoro pyooOpasoBannsA. 

OrcyTcTBHe OpraHH¥eCKHX OCTATKOB B (OCPOPHTOHOCHOM TOpHS3OHTe, Tak Xe 
Kak WH BO BCeH YIJIMIUKOH CBHTe, HCKJIO“aeT IpHMeHeHHe OnocTpaTurpaduye- 
CKOrO MeTOJla JIA COMOCTAaBJICEHHA OCaKOB MOCJIelHeH C aHaJIOTHYHbIMH ApeBHe- 
TaJleo3OHCKHMH OTJIOxwKeHuAMU Boctounokh u SanayHoH Bosinn. Cieqopatedb- 
HO, MpHcyTcTBHe TaJlJlya3uTa B dbocopuTOHOCHEIX apruJuutTax IIpuynect- 
POBbA 3aCJlyKHBaeT BHHMAHHA HM B WeJAX KOppeJALMH. 

MakpockonHueckH HCCJeAOBaHHbIM aprHJIMT TaJlJlyas3MHTOBOrO cocTaBa 
MmpelcTaBJideT COOOH 3eJIeHOBaTO-Cepyl0, IJIOTHY1I0, He pa3MOKaIOLy!0 B Bose 
WM X%KUPHY!O Ha OMLyMb MOposly C paKOBHCTbIM H3JIOMOM H CJIa0O BOJIHUCTOH CJO- 
ucrocrbio. Ilo mOcKOcTAM TpelllMHOBAaTOCTH HaOJIOMaeTCA TeMHO-Oypad OKpacka. 

Ilo MHKpoCKONOM BHZHO, 4TO B OCHOBHOH TOHKOJMCMepcHol Macce aprui- 
WuTa, OOsJlaarouleli BeCbMa HH3KHUM JByMpesiomsieHvem (oKosIo 0,004), HaOwo- 
JawoTca MUKpoOarperaTHble CTAXKECHHA XaJileqOHa, a Tak2Ke yYaCTKH C MHKpoUe- 
WylvaTbiIM CTpOeHHeM HM CpaBHHTeJbHO BbICOKMM JIBYIIpeJOMJIeHHeM (OKOJIO 
0,018—0,020). 

Ksactorenubili Marepvaa (1—2%) npefcTaBJieH Yellylikamu OypoBaTOH CuJII0- 
[lbl, a TaKxKe 3ePHaMH KBaplla M MOJeBLIX WNMaTOB, pasbeeHHbIX B TOM JIM HHO 
cTeneHH TJIMHUCTbIM BelleCTBOM. Oco6eHHO HHTeCHCHBHOMY pa3bejlaHulo NoBepr- 
JIMCb 3epHa NoseBbIx winaToB. TuayKkouut (4—5%), BcTpevaroulMlica B apruJ- 
JMTe B BUe KpyTJIbIX CTH2KeHHH, pas3MepoM He MpeBblilaioumx 0,04 mM, ped: 
CTaBJIeH JBYMH pa3HOBHAHOCTAMH, OTJIMYAIOMIMMUCH Apyr OT Apyra TOAbKO M0 
okpacke. K nepBoil pa3HOBUAHOCTH OTHOCATCA *KeJITOBaTO-Oypbie 3epHa C ACHOH 
MuKpoarperaTHow NoJApHsalueli. 3epHa BTOPOH pa3HOBHAHOCTH HMCIOT TeMHO- 
6ypbii, MOUTH YepHbIi WBeT H C1aOO MpOCBeYMBaIOT TOJbKO No KpasM, Tile Ip 
CKPellCHHbIX HHKOJIAX C TpyAOM yJIaBJIMBaeTCA MHKpOarperaTHoe CTpoeHHe. 
Bosbiad yacTb 3epeH BTOPOH pasHOBUAHOCTH OKpyxXKeHa Ke TOBAaTO-OypbIM Ope- 
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OJIOM PHApOOKuc.Iow 2evlesa. UacTuynoe H No/IHOe NOOypenve 3epeH PlayKOHHT 
SABJIACTCH Pe3YJbTATOM OKHCJICHHA 3aKHCH 2%edlesa, BXOAAMeErO B UX COCTABy 
MH IIPOHCXOAUO pH YCJOBMH, YTO paHee CPOpMHpOBaBUIHHCA TlayKOHHT Haxo 
JuJICA B KUCOposHoH cpexe (°). | 

List u3yYeHHA BelleCTBEHHOPO COCTAaBa aprHJJNTa, NocJe ero MpeABapuTeJIb 

HOO H3MeJIbYeCHHA B (bapPopoBo CTYIKe M pacTHpaHHA BO BJlaxKHOM COCTOAHHE 
Pe3HHOBbIM MeCTHKOM, OblJIa BbIze 

960° JeHa (ppakuua Menbie 0,001 mm 

KOTOpaA 3aTeM TOfBeprlacb Tep) 
MHYeCKOMY, PeHTTeHorpacHyecko) 
MY, 9JIeKTPOHHOMHKpOCKONHyeCc: 
KOMY H ApyruM HCCJleOBaHHAM| 

OpueHTHpoBaHHble arperaTb 
rIMHHCTOH  cyOcTaHWWH HMelr07 
MHK pouelllyHuatoe CTpoeHnHe HW 10+ 
Ka3aTeJb mpesomMeHuaA oT 1,556 
NO. ooo: 

KpuBaa Harpepanusa (puc. la) 
XapaKkTepH3yeTCA THNMYHBIMH JIS 
radlya3HTa  9HOTepMHYeCKHM 

580° 200 400 600 800° =>xppextamu mpu 130 u 580° u 9K. 

30TepmMuyeckum mpH 960°. IlepBeili 

Puc. 1. Kppaa warpepanns (a) M1 06e3BOxKUBAHUA  yHoadPPeKT COOTBETCTBYeT nepe- 

(6) raamya3uta ae cbocOpHTOHOCHCrO TropH3s0HTa Xoly raimya3suta B Metaravuly4 

Ree a3HT, a BTOPOH — MOJIHOH Jeruy4 

patTalluu ravsuya3uta (*). IK303*p+ 

cbekT mp 960° orBeyaeT paspyUleHHIO KpMCTaJIMUeCKOH pelleTKH H OOpasoBa 

HHIO HOBOrO coeqMHeHHA. JLONOJIHNTeIbHaH IKZ3OTeEPMHUeCKaA OCTAHOBKAa Tpit 
340°, no-BuUMOMy, OOycJIOBJIeHa HaJIMuMeM OpraHHKn. 


=" 3 


M- G& cs S& 
| 
Q 


/lomepa 6 Gece 
Npu npokanuOaHud 


Taoauna 1 Ta6muna 2 
Pentrenorpaduyeckad XapakTepHcTHka XHMHYeCKHH cocTaB rajwya- 
PaJWya3sHta H3 (OCcpPopHTOHOCHOrO ropH30HTa 3HTa 3 (poccdopuToHocHoro 
IIpHyuectpoppa ropusonta [Ipuyquectpospa 
NeNo | Murew-| go, NoNe | Mutew-| g Komnonen- Ae Mou. 
1.0 pe tes heen N II. ele a ea Wek TbI Bec. % KOJIM4. | 
HOCTb HOCTb 


cH. | 10,05 W210 Cui, |] 4,272 ' : 
CHe | Tava 0S 26) or amine SiO, | 44,24 0,736 


i 
) 
3 loem.4d 8,00) Aa aco. fered 187 ane ee Rtaee 
A 54 | 15 jo. ca.| 1,80 ren 9793 nicae 
5) CUI. 4,02 16 Cs a eel €,03 , 014 


6 cH. 3,68 17 lo. ca. | 1,54 CaO 0,67 0,012 
7 


o. cm.| 2,81) 48 Io. ca.| 1.50 MgO | 0,21 0,005 | 


8 CH. 2,64 AY oe Cats 134 Inn, 14,10 | 


Qu) fepew2 S311 420i yin on ted es 
40 en. | 2ge hoy lca ah 92 Cymma] 100,32 


14 cp. Dp ay 


* BprancseHbl Ha BbICYLICH- 
noe mpu 110° penlecrso. 


Kpusaxt o6esBoxuBannA (pc. 16) umeeT yerTbIpe “eTKO OTTpaHHYeHHbIXx 
yuactka. B untepBasie 20—100° Bpinenaerca 3,57% Bomb; Mexay 100—300° 
1,03%; or 300 go 550° 10,72%, u B TemneparypHom nuTepBase 550—900° 
moTepx BowbI Jocruraer 0,90%. 

Ha pentrenorpamme, NpousBexeHHO MeTOXOM MOPOWIKOB Np x%*eJIe3HOM H3- 
JIyY4eHHH B KaMepe C vameTpoM 86 mM, cbukcupyiorcs HanOoJlee THNMYHIe JIM- 
HHH TaJlutyasuta (%). CreqoBaTebHO, pesyJIbTaTbl PeHTTeHOBCKOrFO uccJelo- 
BaHuaA (Tab. 1) NOMHOCTbIO COTJacyIoTCA C LaHHbIMH O6e3BOXKUBAHUA H TePMH- 
yeckoro aHaJu3a. 

KpuBax CleKTpaJbHOro MOrJOULeHHA CycneH3un (puc. 2), OKpalienHnoli 6en- 
SHAMHOM B CHHe-roslyOoH WBeT, oTHocuTca K IV rumy(') H xXapaKTepusyercs 


Ors 
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MaKCHMYMOM IipH 620 Mu. C MeTHJeHOBBIM ToJlyObIM rIMHUCTaA Macca OK pailiu- 
BaeTCA B CHHe-rosyOoH WBeT, a pH NoOaBennu KC] — B royOoH. Kpusaa 
MOrIOWLCHHA MeTHJeHOBOrO rosyOoro (prc. 2) uMeeT MaKCHMYyM OKOsIO 580 Mu, 
_KOTOpbIH CMeljaeTca Ao 620 Mu np AoOaBseHun KCI. C XPH30HJHHOM HaGJIt0- 
AaeTcA OKpaluHBaHHe OCaKa B KHPMM4HO-Kpacublli WBeT, KOTOpbIli He MeHAeTCA 
WM moclle yawlenua M30bITKa KpacuTess. 

Poyamun «6.k» oKpalllMBaeT rMHUCTOe Be- 040 


WeCTBO B MaJIMHOBO-pO30BbIli IBeT, IpH4eM @ 

pacTBop He JOMHHeCWupyer. Takoe auHo- 

MaJIbHOe MOBedeHHe aprHuJuTa rasuyasn- i 

TOBOrO COCTaBa C OpraHH4YecKHMH KpacuTe- 

JIAMM (efO CHJIbHOe, MpHyem MATHUCTOE, a 

MpOKpaliMBanve OeH3HMHOM, CMelleHHe 

MaKCHMyMa Ha KpHBoi MIB Oowvee AauH- ~ we 

HOBOJIHOBY10 YaCTbCneKTpa Mp LoOaBenuu Rie f 

KCl, a TakxKe OTCYTCTBHE JIOMHHeCIeHLMH ~ 040 , 

B paCcTBOpe MmocJle MpokpallMBaHHa rviu- : 

HHCTOH CyCMeH3HH poaMHHoM «6 xx») o6y- 

CJIOBJICHO HaJIMYHeM B HEM MpHMeCH MOHT- G20 

MOPHJIJIOHHTa, 4TO MOATBepxKaercaA U 

9JICKTPOHHOMHKPOCKONHYeCKHMH = HCCJIeqo- 0 

BaHHAMH. 440 520 600 680 mu 
JjawHpie XHMHMYeCKOrO aHaJM3a TIpH- aaa 

BeleHbI B TaOJ. 2. ‘ Pue. 2. Kpuspie cnektpabxoro "no- 
Ornollenue AL LOs rol, paBHoe rlOUeHAA KpacuTeseli ranmya3saTom 


1: 1,94, oTKIoHAeTCA OT TeOopeTHYecKoro 43 ocopuToHocHoro ropH3oHTa 

(1 : 2). TIpwannof stroro orkjonenua ap-  ‘[paanectpossa. B— Oensuaun; J — 
3 MeTHJeHOBLIA romyOoHk (MI) u 2 — 

JIAeTCA MpHMeCb MOHTMOpHJIJoHHTA (°%). MeTueHOBEI Tomy6o%+-KCl 

IIpH paccmoTpeHuu nO 3JIeKTPOHHEIM | 
MHMKPOCKONOM TJIMHHCTOH PpakWHH BUAHO, YTO OHA COCTOHT H3 TOHKHX YyJIH- 
HeHHbIX [[JlaCTHHOWeK TaJllya3uTa, a TakKKe H3 CJIOJOMOAOOHBIX C 4YeTKHMH 
KOHTypaMu 4elllyeK KaowMHUTa. Ilomumo 9TOro, BUAHbI NOJynpo3spayuple, Oec- 
(opMeHHbIe C paCIJIbIBYATLIMH OYePTAHHAMH alperaTbl HM YelllyHku, KOTOpbIe 
MOryT ObITb OTHECeHbI K MOHTMOpHJoHnUTY (°). 

\ Takum 06pa30M, OCHOBHbIM TopofooOpa3syIOWlMM MHHepasJioM HCCJIeqOBaH- 
HOFO apruJuTa, 3aleraioulero B CpefHeH uacTH @ocPopuHTOHOCHOrO (MHHbKO- 
BellKOrO) ropu3outa IIpuyuecTpoBba, ABJIAeTCA raJya3suT; BTOPOCTeneHHBIMA — 
KaOJIMHHT HM MOHTMOpHJIOHUT. Kak noka3aJIM 9JIeKTpOHHOMHK pocKkonnyeckne 
UCCJIeOBaHHA, TaJJya3uT B Bue HeOOJIbUIOH MPHMeCH yCTaHOBJIeH MH Cpe ap- 
THJIMTOB CpeqHeH uactu docdopuToHocHoro ropu30nta. OOpasoBpanne raJly- 
a3HTa, aCCOMMUpyroulerocaA C MOHTMOPHJJIOHHTOM WM KaOJIMHUTOM UM MpHypouen- 
HOFO K (OCPOPHTOHOCHEIM aprHJIMTaM, COCTABHOH YaCTbIO KOTOPbIX ABJIAeTCA 
HJIMT, CJleqyer MpeACTaBUTb KaK pe3yJIbTaT AMareHeTH4eCKOrO H3MEHEHHA UJI- 
JIMTAa. 

Accouualua UJIMT — MOHTMOPHJJIOHUT — LaJilya3HT — KaOJIMHUT CBH- 
leTeIbCTBYeT O WIHpOKOM AMama3one u3MeHeHuA pH B nepnod dopmMupoBaHHAa 
tboccbopuToHocHbIx aprusiutTos IIpuquectpoBbaA HM NOATBepxKMaeT BbICKasaHHOe 
VW. VU. Tuus6yprom (*) movioxkente 0 HaJIMUHM MJIJIMT-MOHTMOPHJIJIOHHTOBOH CTa- 


Wuu! pa3JiowKeHHA CJIHO]. 
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MHHEPAJIO‘H 


Be WH. CAMOHOB u akanemuk H. Be BEJIOB 
KPHCTAJJINMYUECKAA CTPYKTYPA AMBJIHTOHHTA 


*AmOsuronut LiAIPO,(F,OH) (deqoposckas rpynna C; = P1) B ycranoBKe} 
Tlenone * umeeT sueliky c napametpamu a = 5,06, 6 = 5,16, c = 7,08 A, 
a = 109°52’, B = 107°30’, y = 97°54’, mpH AByxX PopMyJbHbIX eQMHNUAaX yKa- 
3aHHOrO cocTaBa B Heli. CBa3b STO sueliku C stueHKOH (*) onpeyednerca 
MaTpHlleri | 

) @-21 | 
100 
—110 


Ilo pentrenronvomeTpHueckuM pasBepTkam (Mo-n3Jyyenne) ObiIH C 10} 
MOUbIO MapOK ovepHeHHH OlWeHeHbI! HHTeHCMBHOCTH 167 oTpaxenuh AROQ,| 
190 — AO! nw 218 — O&l. Cratucruka amnuutyZ \Frox ;corsdacuo (*) noxTBepsusa 
HasIMuNe yY aMOJIMTOHHTa WeHTpa CHMMeTPHH. ae | 

Ha naTepCcOHOBCKHX MpoeKUHAX p(X, 2) H p(y, 2 | MpOABHJINCb 3aKOHOMepHO- 

CTH IL€CHTpOCHMMETpHUHBIX 
KPHCTaJIJIOB, OTMeCYeCHHbIE 
B (*), YTO MO3BOJMJIO BbILe- 
JIMTb KOHI[bI BeKTOPOB. 
KOTOpble OTBEYAaIOT pac- 
CTOAHHAM MeKy aTo- 
MaMH, CBA3aHHbIMH UWeHT- 
POM CHMMeTpHH, H JaJlee. 
IIpOBecTH TO HMM MH 
MaJIM3atuio (°,°). Pesyab- 
TaT OMHOKpaTHOH MHHH- | 
MaJlu3allMH elle Ccomep- 
*KaJl «JIMWHMe» WHMKH, H 
onpeeIMTb MmpHOsMxKeHe 
HbIe 3HAYCHHA KOOPAMHAT 


Puc. 1. PasnoctTupili cuntes cA(x, z). 1,2—-MHKH, COOTBeET- 
eTByromue (1/2)Li, kpecTHKU—MNOJIOMKCHHA ATOMOB ,HCKJIIO- 


YCHHBIX U3 CHHTe3a BC€X aTOMOB, Kpome Li, 
yHatoch us M,(x, 2) u 
M,(y, 2) (’). 


Yrounenve CTpyKTypbl MpoBogusocb 6e3 yueta, Li no nupoeKunam 2ueKT- 
POHHOM MNIOTHOCTH o (x,y), o(x,z), o(y,z). IIpouecc yrouHeHusa no nocneqHuM 
ABYM MpofosKaJIcA AO COBMaeHHA MepeCuMTaHHbIX 3HAKOB BCeX aMIVINTY] 
Frot @ Fort (QA Foxen=0) CO 3HaKAaMH, TO KOTOPbIM CTpOMIMch nocmeqHHeE 
mpoekunu. Ha mpoekituax cpeqH BOH OWMOOK BbIAeAICA OMH BLITAHYTHIEt 
NHK HelpaBHIbHOH PopMbl, KoTopbii Mor ObiTb mpunucan Li. Yuer Li npu 
BbIUHCJICHHH CTPyYKTYPHbIX (aKTOPOB He IIPHBOJU K H3MeCHeEHHIO 3HaKOB oT- 
JMUABIX OT HYIA Foxcn. Mocmequero cueqoBano oxujaTb, u60 flare Oes yuera 


* Ora ycTaHoBkKa — C TpeMA TYMbIMU yrviaMu — celiuac MpH3Hana odunnabHbIM cTaHap— 
TOM JIA TPHKJIMHHbIX KPHCTa0B B MexlyHapofuElx cipaBouHnbix Ta6smnax (1). 
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MOHHSallWH Ha foo Li B amOuMrouHTe mpuxoqurca TobKO 4% cymMapHoro 
4HCJla 9eKTpoHOB. Bpicrpprt cag dyakuuu aromuHoro paccesanua Li mo cpap- 
HeHMio c P u Al jenaer Farr npn Oompuux sin 9/A copepmieHHo He 3aBHcs- 
mMMu oT BK Jaya Li. Jaa onpegxesenua nonoxKenns Li Opin CocuuTaH pasHocrublli 
CHHTe3 3, (Xx, Z) (pc. 1) c HcCKJOUeHHeM BKslaqa BCex aToMoB, Kpome Li. [TIpu 
STOM MOCTpOeHHH, COrjacHO CKa3aHHOMY, OTOPOLIeHbI orpaxKkeHua c sin d/A > 
> 1,00, a raxxe uersipe HanOoulee cuIbHbIX petbeKca, HHTCHCHBHOCTH KOTO- 
PbIX TPyHO U38MepHTb JOcTaTOYHO TOUHO. 
Fou QA COOTBETCTBYIONIEX Foxcn = 0 BKJIIO- 
yalMcb jo sind/A<0,80. Ha pasnocrHom 
CHHTe3e BbITHHYTHILT MUK OTUeTIMBO pa3pe- 
INWJIch Ha Ba YCTHYHO NepeKpbIBalOLUXxcA 
MHKa paBHOK BpbIcoTbl (/ u 2 Ha puc. |). Bce 
«IIPHBHeHHsA» Ha oa(X,Z) HMeIOT BBICOTY, 
MeHbIIy!0 9THX MHKOB, H cocpesoToueHbl 
BOJIM3H HCKJIOUCHHbIX H3 PaSHOCTHOrO CHHTe3a 
aTOMOB; IIOSTOMYy OHH MOryT paccMaTpHBaTbca 
Kak Ppe€JIMKTbI HX, COXPaHMBIIHecH 3a c¥eT Puc. 2. [pa Li-retpaszpa c o6mel 
HeETOUHBIX 3HaveHHit KOOPAMHAaT MH MHTeHCHB- TPpaHbio. BepostHocrh HaxomjenusA 
Hocreit. Li B-KkaxKQOM u3 Hux }!/5 
TeometTpHueckult aHaJlM3 CTpyKTYpbI N0Ka- 
sas, uTO muKH J Mu 2 COOTBETCTBYIOT «ILeHTpaM» ABYX HeMpaBMJIbHbIX TeTpa- 
20poB, WMeromux oOulyio rpaHb (puc.2), H MOXKHO NpesANoJoKuTb, To Li 
B aMOJIMPOHHTe 3aHHMaeT CTaTHCTHYeCKH Cc BecoM J/2 Ba MOJOKeHuA Cc 
paccrosuuem 0,5 A ono oT Apyroro. Sror BbIBOL Hallie NMosTBep»xKeHHe 
B pacc4uMTaHHBIxX KosppullueuTax ocToBepHoctu R AMA pasHbIxX BO3MOX- 
HBIX mMoJoxKeHHH Li. IIpuBogumbie Jasee R BbIMNCeHbI MO BCeM petpsieK- 
CaM COOTBeETCTBYIOINMX 30H JO sin 8/A<1,30 co 
Ta6suna 4 BKJIIOUCHHEM 9KCIICPHMeHTaJIbHBIX HYyJeH wo 
Koopaunatsl OasHcHbIxX atomop ~—s Sin 6/A< 1,00. B cko6kax Jlanbl 3HaueHHaA R 6e3 yyue- 
Be copyierype sage Ta HyJleH. Ilo pedsexcam Fy,1: a) 6e3 yuera Li, 
Ll R=16,8% (12,3%), 6) Lis oHOM U3 CMeXKHBIX 
oe . : , (puc. 2) Terpaanpos, R=17,0% (12,2%), B) Li Bo 
BTOPOM TeTpaz—pe, R= 17,1%(12,3%), r) Li B 
Alt 0 0 0 WeHTpe OOmleH rpaHu TeTpas{poB (B CcepewuHe Mex- 
Alt 50 50 | 50 ae 0 0 
Pp 43.5 \11.7| 76.2. AY WodoxwKennamu 6) uv B)), R= 16,7% (12,0%), 
O1 35,4 |31,95| 65,1 4) Li B cormacum c MpHHATHIM HAMM JoMmyulenuem, 
On 65,9 | 19,6} 40,3 +. e. craTucrHuecku c Becom 1/, B 6) 4H B), 
Out ane ee aie R=15,5% (10,8%). Ilo pebexcam Fy,):a) 6e3 yue- 
Fou | 1435131791 967 Ta Li, R=17,2% (14,0%), 6) Li B omnom us TerTpa- 
(js) Lit | 92° |57,5| 18 3qpos, R=17,2% (14,0%), B) Li B npHHsATEIX Ha- 
Bi, Lay | 99,5 165. } 25 MH mosloKenuax, R=16,3% (13,3%). Cpequaa 
KBawpaTHuHad OWMOKAa Foycy IPHOJM2KeHHO paBHa 
R(?) u 61m3ka k 16%. Mockompxy Koadpuunentsl R Aa Fi, WU Foyt BLIYMCAANMCS 
cooTBeTcTBeHHo mo 250 (190 + 60 nye) u 262 (218 4+ 44 nyma) HesaBucumo 
H3MepeHHbIM BeJMYMHAaM, TO COrvlacHoe yJlyulenve KospPullMenTa MOcToBep- 
HocTu Ha 1% (ua 6% cBoef BeJIMUMHbI) TObKO B OMHOM U3 5 BapHaHTOB 3acJy- 
*KUBaeT JoBepus. IlpunaTbie KOopAuHaTH! SasucHbIxX aTOMOB aMOJIMTOHHTa — 
mea copta Al 6e3 mapamerTpos (B WeHTpax CHMMeTpHH) M 7 MPOYHX aTOMOB B 
oOulHXx NOoxKeHNAX c 24 napamerpamu (Li crarucTu4ecKH 3aHuMaeT Ba MecTa)— 
cBefeHbI B Tabu. |. 
CrpykKTypHbIli MOTHB aMOJIMroHMTa BbICTyNaeT HanOoslee OTUeTIIMBO, eCJIM 
mepelitH OT ycTaHoBKH JlesloHe K yCTaHOBKe C AYeHKOH yUeTBepeHHOrO o6bema. 
CoorsercTByiollad MaTpHila Mepexoja 
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( f 11] 
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Hopas suelika 63Ka kK oproroHadbHolt: a,=7,71, 6,=6,99, cy=11,90A, om) 
86°30’, 8,=88°20’, y,=89°20’. | 

O6me anvoust (F, OH) coequusaror Al-oxTad{pbl B WeNOuKH, BbITAHYTS 
nlapaJiiembHo b1. B stom xe HalpaBsIeHHH MpOCTHPaloTCH JICHTbI US Teper 


auxca P-rerpasgzpos u Li-nomnazpos. Llenoaku H3 OKTAI{POB U JIeHTbI US TETPé 
9I[POB COWJIEHEHEI B CCTKH, KOT¢ 


pble pacnoviaraioTca mMepneHAy 
KyJIApHo C1. Uetbipe Take OE 
HaKOBble CeTKH, CABHHYTb: 
OJlHa OTHOCHTeJIbHO pyro 
COOTBeETCTBHH C WeHTPpHPpOBK 
Hale HoBol suetiku (000 
1/,,3/4,1/,, O*/al/2, V/2t/a 3/4), 06 
pasylor cTpykTypy amOumre 
Huta. Ha puc. 3 us00paxker 
Mmpoekiusa OHOH CeTKH 
Al-oxrasaqpamu wu P-rerpa3) 
pamu, HO BMecTo Li-nowMezpe 
yKa3aHbl MOJIOKeHHA, KOTE 
ppie Li sanuMaet C BeposTHe 
CTbIO 1/9. 

MexkaToMHble paccCTOAHH 
am6uuroHute: P—O=1, 


| 

4 

Pue. 3. IIpoexuna ctpykTypbl aMOuMronuta B KOOpAN- 135385 ao A; Bce (6 X 4 

EenHORTesS RORDADAR xa MAGGHOSTE, NEMENENH» paceromman Al OP OHV 

me? baneiacdae Haaceeorees if *  ==1,87—1,88 A; pe6pa Al-oxr 

aipos oT 2,08 yo 2,74 A, mp 

yem peOpa oOmue c Li-rerpasypama = 2,58—2,59A: peOpa P-rerpasyzpa 

=2,54, 2,53, 2,55, 2,52, 2,53 A, pa peOpe, o6mem c aByma Li-rerpasqpay 

(BEpoOATHOCTh Haxox enna Li B KaxjOM u3 HHX 1/,), B 2,42 A. Paccrosnua (7/ 

Li~.O;s :oHOM -TeTpasape 2,1; 2,0, 12,0,°2)1.AS B) _pyrom.- 2,1) 2 ieee ae 

2,3A Mpu [HHax peOep, NpHHayiexamHx TompKo Li-rerpasyzpam: 3,40, 3,2 

3,63, 3,96, 4,12, 3,14 A. Tounocth noKanusanun aToMos, BIuMCAAemas M10 (* 
coctTaBsseT: P +- 0,002 A,O-+- 0,005A, (/.) Li-+- 0,05 A. 

B(®) Obl0 BbICKa3aHO TpefMomoxKeHHe O CTpyKTYpHOM OmM30cTH aMOs 
ronuta LiAlPO,(F,OH) u repgepura CaBePO,F. B neqapno ony6muKoBaHHC 
paOore m0 repyepuTy (*°) noKasaHo, 4TO xapakTepHoli ocoOeHHOCTbIO él! 
CTPYKTYPbl sIBJIAeTCA YepeqOBaHHe cOeB u3 Ca-NOMHa,pOB co COAMH + 
ceTkaMH u3 P-, Be-rerpasqpos. B crpyxTtype amOumMronnta ceToK, ie 
JICHHDIX UCKJIOUHTeIbHO H3 TeTPad{POB HJM UCKJIOUMTeIbHO M3 OKTAadpoO 
HeT (puc. 3), T. e. mpeqnonoxenne (*) He HaxO_UT NOATBepKTeHHA. Caenye? 
OMHaKO, OTMCTHTb CxojcTBO Wenouek u3 Al-oKTas_qpoB + P-Terpadfpbt | 
amOuuronute LiAIPO, (F,OH) c wenouxamn uz Ti-oxras_pos + Si-rerpas7pH 
B cene CaTiSiO; (14). Menpuime pesmeppr Al-oxtasqpos u P-rerpasjpoB 
cpaBHeHuH C Ti-oxraaqpama u Si-rerpasqpamu mpuBogsT K MepHoyam BOL 
oceli 9THX emouek cooTBeTcTBeHHO 6,99 u 7,43 A. 


Tlocrynuso 
30 XII 1957 
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ITET POT PA®HA 


A. B. KONMNEJIHOBHY 


| O MHKPOCTHJIOJINTAX H HEKOTOPbIX POJICTBEHHbIX HM 
CTPYKTYPHbIX POPMAX B MECYUAHHKAX MOrHJIEBCKONM CBHTbI. 
FOrO-3ANAMA PYCCKOH NJIAT®OPMbI 


(ITpedcmasaero axademuxom H. M. Cmpaxoeoim 11 X 1957) 


IIpH u3y4¥eHHu 2THreHeTHYeCKOrO MpeoOpas0BaHuA ApeBnelimmMx ocaouHbix. 
TOJU 1Oro-3anaqHOl OKpaHHbl PyccKoli mlaTPpopMbl MO MaTepHaJiam onopHoro: 
Oypenua (ckBaxkuHb! MupHoe u Kayuianbl) Hamu OblJIo ycTaHOBJeHO WHpoKOe: 
PpasBUTHe B MeCUaHHKaX MOFHJIeBCKOM CBHTbI MHKPOCTHJIONHTOB UM Apyrux pos- 
CTB€HHBIX HM CTPYKTYp. 

_ MorwJiesckas cBuTa, KaK HM3BeCTHO, BbIJeJIAeTCA B OCHOBAHHM MaJIeOHTOJIO- 
ruueCKH HeMBIX OTJIOXKeHHH MoroTaHycKoro pa3spe3sa Togzonuu. Ona pacnosia- 
raeTcd Ha KpHCTaJJIMYeCKHX Mopokax *byHaMeHTa Hu CorsacHo NepekpbiBaeTca 
apruJJIMTaMu, aJleBpOJMTaMH MW NeCYaHHKaMM YUMIKO CBUTbI, Ha KOTOpOH, 
M10 HallMM JaHHbIM, TpaHCrpeCCHBHO 3aJleraloT MOJIOMOBCKHe MecuaHHKH C (cpay- 
HOH Kapafoka (17). Bo3pacT MoruJieBCKOH CBHTHI OHH UCCJeOBaTeIM CUMTAaIOT 
opfopuKkcKon (1, ®, 4), apyrue—xKemOpuiicxon (°, ®& 7,3, 7, 1), tperbu — 
CHHHMckol, uM pudelicxol (°, 7°, 1). 

B usyyaBulMxcd HaMH pa3pe3ax MOrHJIeBCKad CBUTa pacMOJlaraeTca Ha 3Ha- 
4uTeJIbHON raiy6uHe. B MupHeHcKolt CKBaxKHHEe OHA BCKPbITAa B HHTepBawe 16] 1— 
1544 m, B KaymancKxoi c 1400 no 1385 m. Ceuta cilomxeHa mpeuMyulecTBeHHO 
rpaBeJIMTaMH, TpaBeJIMTOBbIMM MeCuaHHKaMU WM NecuaHHKaMH C NOJYMHeCHHBIMH 
MpOcJIOAMH CJOAUCTHIX CJlaHueB. B MupHenckom pa3pe3e B cpefHeH uacTH 
CBHTbI BbIeAeTca mauka (16 M) CJIOAMCTHIX aJleBPOJHTOB M apruJJuTOB (7, °). 

TpapeJuTbl MW MeCuaHHKH XKeJITOBaTO- HM pO3OBaTO-Cepble, KpaCHOBATHIe, 
MHOra KpacHOBaTO-6ypble, HCKJIOUMTeIbHO Kpemkve HW MJoTuble. Ilecuanuku 
IIPeCHMYWeCTBEHHO rpyOo- H KPyMHOSepHHCTHe, YaCTO pasHOsSepHUCTHIe, HHOTLa 
M@JIKOSeCPHHCTbIe C IIpHMeCbIO rpaBHHHbIX 3epeH. TekcTypa HX MaCCHBHaA H 
rpyOocJloncraa. CloncTocTb 6oubileH YacTbIO TOpH30OHTaJIbHax, B MupHeHcKoM 
paspese HepeJKO BOJIHNCTad M KOCad, C BOJHOMpHOOMHbIMM 3Hakamn (*). | 

Ilo coctaBy 3TH NOposbl mpescTaBssioT COOOM THNMUHbIe apKO3bl. OHH CO- 
CTOAT W3 3epeH KBaplla, MHKPOKJIMHa, MMKPOKJIMH-lepTuTa, KucsOro Marvo- 
KJla3a HW JucTouKoB OvoTuTa. [lomeBble WinaTbl COCTaBJAIOT OObIYHO OKOJIO 20— 
25% nopogbl, HO HepewKo coflepxaHHe UX BospactaeT, Mocturant 30—40%. 
Ormeuaetca MpuMecb 3epeH KBaplHTOBMAHBIX Nopok u rpanutToufos. Axtec- 
COpHble MUHepaJbl MpeCTaBJeHbI WHPKOHOM, TYPMaJIMHOM, MarHeTHTOM, H3peq- 
Ka TpaHaTOM VM 9M OTOM. 

Tlecuanuku M rpaBesMTbl MHTeEHCHBHO H3MeHeHbI. OOJIoMouHaAd cpopMa 3epeH 
YaCTHUHO UJI MOJIHOCTbIO YTpadeHa B pe3yJbTaTe MHTEHCMBHOM UX KOPPO3HH U 
3aMeLICHHA CepHIMTOM, a TaK%Ke paspacTaHuA u pereHepallMH 3epeH KBaplla, 
pexe MOJIeBbIX IIMaTOB, pa3BHTUA KBapuleBOro WeMenTa H HOBOOOpasoBaHHh 
HOJeBLIX lMaTOB. OTH H3SMeCHEHHA HepeKO MpHBOMAT K CpalllMBaHHlO 3epeH 
B arperaTbl H MOABJIEHHIO ONaCTOMOMOOHbIX MH ONaCTOBbIXx cTpykKTyp.CTpyKTy pHble 
H3MCHEHHA COMPOBORMaloTrcA TaK2Ke YaCTHYHbIM MpeoOpasoBaHHeM MMHepab- 
Horo coctaBa. BuoTutT 3aMeljaeTCA MYCKOBHTOM C BbifeJieHHeM CH\eputa, aHa- 
taza u OpykuTa. [lepBuuHbIli WeMeHT, COCTOABLIMH M3 TOHKOAJICBPHTOBBIX H Mle- 
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JIMTOBBIX IIpOLYKTOB, B TOM YHCJe KaOJIMHHTAa, MOUTH HalleJio MpeoOpasoBaH 
B TOHKOYeLIYHYATHIM CepHuuToBbIli arperaT. MurencuBHO MpoABJIAeTCH aHKe-| 
puTH3aluA WU OKBaplleBaHne. : 

Cpeau pa3sHoo6pasHblX HM CJIOXKHBIX CTPyYKTYPHBIX H3MeCHEHHH B pacCMaTpH- 
BaeMbIX NopoaxX MpuBJleKaeT BHHMAHHe WMpOKOe Pa3sBHTHe MHKPOCTHJIOJHTOB | 
MH FeHETHYeCKH POCTBEHHBIX UM CTPYKTYP: B3AMMHOFO MpHcnocoOseHUA POpMET | 
4 wHKopnysauun. MuKpocTudoumTopbie OOpas0BaHiA pasBUTbI B Bue MAKPO- 
CTHJIOJIMTOBLIX MOBepXHOCTeli 3aMeTHOH MpOTA2KeHHOCTH (MOA MHKPOCKONOM — 
IBOB), MAKPOCTHJIONHTOBHIX (POpM COMpsAXKeHMA 3epeH MH MHKPOCTHJIOJMTOBBIX 
CTpyKTYp B 3epHax. | 

MukpocTHAOAHTOBHe NOBEPXHOCTH B CeveHHH Wunda 
MMeIOT BHUJ, TOHKHX (OT THICHUHIX LoNel MusuMeTpa Jo 0,1 MM) cHHyCon,aJIbHO- 
BOJIHHCTHIX WIM MHJIOOOpa3HO M33yYOpeHHBIX IWIBOB, MO KOTOPbIM OfHa YaCTb N0- 
pOfbl BaaeTcs B Apyryto B PopMe WuNOB, OyYrOpKOB U ApyruxX MeHee MpaBHVJIbHbIX 
o6pa3oBanuit BEicoroi or 0,05 40 0,35 MM (puc. | a). Usb umetor 3amMeTHy10 Mpo- 
TAKEHHOCTh, SHAYHTeJIbHO MIpeBOCXOMAMLYIO pasMepbl WIu@a. OHM BbIpaxKeHbl 
CKOMJICHHeM YeLIYeK MYCKOBHTH3HpOBaHHOrO OHOTHTAa, CepuitHTa M HOBOOOpa- | 
30BaHHOrO THPOMYCKOBHTa, BOSHHKWero 3a CUeT 3aMelleHHA KBaplla MU NOJe- | 
BHIX 1umaToB. MukpocTuJIOJMTOBbIe LIMTIbI HMeIOT pasHOoOpasuyto cbopmy. Muorya | 
3TO OTHOCHTeJIbHO IpaBUJIbHble CTOOuaTble WIM KJMHOBUAHbIe OOpasoBaHHA, | 
BbICOTOH oO 0,55 MM, pH WupnHe oKOJIO 0,1 MM, HHOra %Ke WIMNbI COCTOAT 43 | 
arperatTa 3epeH KBaplla H MOJIeBLIX WIMAaTOB, BHeEAPHBWHXCA B Apyrou arperaT 
WIM 3epHa KaK eHHOe LWesoe. 

Iunbt compospoxkKgarwTca KaliMol HOBOOOpa3s0BaHHOTO THAPOMYCKOBHTA 
(puc. 16), urpatomjero Hapsyy c YelllyukaMu CepHUNTa H MYCKOBHTH3H pOBaHHo- 
ro OHOTUTa pOJb MpoKJagqku. HoBooOpasoBaHHbl THAPOMYCKOBUT HHOrla Ha- 
ileJIO 3aMelllaeT KBapleBble H MOJIEBOWMNATOBbIe WIMITbl C COXpaHeHHeM IIpucyuier 
HM ()OpMBI. 

HeoOnmnoro o6J1MKa MMKPOCTHJOJUTOBLIe OOPas0BaHHA BO3HHKAaIOT BOE | 
KOHTaKTOB KBapleBbIX H TMOJI@EBOWNATOBbIX 3epeH C JIMCTOUKaMM OHOTHTAa 
Tlociequui o6pa3yer WenoukH deCTOHOB, BHEJPAIONMXCA B OOJIOMOUHbIe 3ep- 
Ha KBaplla HW MOJIeBbIX WMaTOB HW CBOeH BBITIYKJIOCTbIO OOpallleHHbIX B CTOPOHY 
nocJieqHAXx. DecToubl OHOTHTAa C BHELWHeH CTOPOHb! COMpPOBOXKalorca ruApomyc- 
KOBHTOBOH KalimoH. Mexyy nofoOubimu dbecTOHaMH HW MHKPOCTHJIO/JIMTOBbIMU 
IWHNaMH HaOJMOLalOTCA MOCTeNeHHbIe WepexOAbl, YTO YKa3bIBaeT Ha HX TeHeTH- 
4eCKYIO OOULHOCTb. 

MuxpocruJioJMTOBbie MOBEpXHOCTH YacTO paccJaMBaloTCA Ha OoJIee MeJIKue, 
KOTOpble TO paCXOJATCA, TO CJIMBalOTCA BHOBb B OJHY HW MpHuyIMBO u3rHuOa- | 
rorca (puc. la). Hanpapsenne ux OObluHO B OCHOBHOM CoBMaaeT C MOBepXHO- 


CTAMH HAaCJIOCHHA; IPH STOM, KaK MpaBusJio, OHM OrMOaloT OOJIOMOUHbIe 3epHa. | 
Ilo-BHquMOMy, STH CTHJOMMTOBbIe (OPMbl Pa3BUBaIOTCA BAOJIb MOBepXHocTeli | 


CJIOMCTOCTH, YCTJIAHHbIX CKOMJIeHHeM YelllyeK OMOTHTa HM TIMHUCTHIX MHHepaJos, 
mpeoOpasoBanHblx B rupomycKosuT. Ilo orHoWeHnIo K CONCTOCTH MUKpOCTH- 
JIOJMTOBbIe WIMMbl HW (eCTOHbI OPHEHTHPOBAaHbI HOPMaJIbHO. HaGOuofaemoe B OT- 
AeJIbHbIX OOpasllaxX OOHJIbHOe pa3BHTHe CJIOXKHLIX MUKPOCTHJIOJIMTOBbIX TO0- 
BepXHOCTeH M COMPOBOAaloulad UX MYCKOBHTH3alNA MpUHBOAUT K paccJanHtle- 
BaHHIO MeCUaHHKOB. 


MukpoctTuA0OAnTOBLe POpME CONPAKeHUA B3EPeH) 
PpaSBUTbI BeCbMa WMpoKO. OT onHcaHHbIxX BbIWe OOpasoBanHuit OHM OTJIMUAIOTCS | 


TCM, UTO NPOABJIAIOTCA JIMUIb B Iipekedlax TOH HeOOJbIIOM YacTH MOBep XHOCTU 


OOJIOMOUHBIX 3epeH, MO KOTOPOH OHM MpHBeAeHbI B COMPHKOCHOBeHHE, H B Ceue- | 


HMM WInda OONaqatoT OOMlMM KOHTYypoM (puc. 26). On BosHMKaloT Kak MexKLy 


OMHOPOHBIMH 3epHaMM (KBapll H KBapll, MHKPOKJIMH HW MMKDPOKJIMH), Tak H | 


M@KJY PasHOPOAHbIMH (KBapll M MOJeBbIe wMaTbI). MukpocTusouMTbI 10 KOHTAaK- | 


TaM 3epeH KBaplla WIM MOJIeBbIX LWIMaTOB H JIMCTOUKOB OHOTUTAa HaGsMOaloTCA 
Coulee peqKO, MpH 3TOM topMa ux cBOeOCOpasHa. 

Mukpoctusosmtbl MMeloT BUY, ACHMMETPHUHBIX LWHNOB, KJMHOBHHO pacuin- 
PAIOULUXCA K OCHOBAHHIO (pH. 2a). Pasmep ux KOJIeOmeTca B WIMpOKHX Mpele- 
398 : 


Puc. 1. @ — MUKpocTHAONNTOBbIe WBbI C MpOKJakkKaMH THApOMyCKOBHTa, 6 — MHKpocTH- 

JIOMHTOBbIe CTPYKTYPbl Ha KOHTAKTaX 3ePeH KBaplla C KBapPIleM HM KBaplla C MHKPOKJIMHOM H 

marvOK1a30M. Bob KOHTAKTOB — Kae€MKH HOBOOOpa3z0BaHHOrO FHAPOMyCcKOBHTA (cBeTVIO). 
CxspaxuHa Mupxoe. Tay6una 1596—1601 m. 34%. Huxonn + 


Puc. 2. ad — MUKPOCTHONNTOBbI KBapUeBbIli LIMM C 3ePHOM MHKPOKJMHa Ha KOHLILe (TeMHOe), 

BHEPAIOWHIICA B 3ePHO KBapila (cBeT0e). CkBaxkuHa Mupxoe. Iny6una 1596—1601 mM; 6 — muK- 

POCTHJIONHTOBbIE CTPYKTYpbI COMpAxKeHHA 3epeH. CkBaxuHa MupuHoe. TayOnna 1589mM- 34x. 
Huxomnm + 


Puc. 3. a — cTpyKTypa B3auMHOrO MIpHCocoOeHHA cpopMbI MexK]Ly 3epHaMH KBapua H MHK POKJIH- 
na. Ckpaxkuna Kayuianpl. Pay6una 1394—1396 m. 6 — cTpykTypa HUKOpNY JAUME Pee e 
M@KLY 3CpHOM KBaplla H MHKPOKJIHHa. SepHO MHKPOKJHHA CAerKa alee te 
BOe 3CPHO C OMHOFO Kpasw perenepnpoBaHo. CKBarknHa Mupuoe. Tay6una 1590 M. 34%. Hukoan 


JUAH, rt. 119, Ne 2, KonemHosuy 


Jax: BpicoTa oT 0,04 no 0,5 mm, wmpuna or 0,01 yo 0,15 mm. uns uuorna 
HIIOBHAHO 3aOCTPeHbI, MHOTa 3aKaHYMBaIOTCA MOCKOH WJM CJlerKa BbIMYKJON 
NloujanoukoH. B psxye seped WuMbI m0 dopMe HanOMMHaloT NTWUbM KOrTH, 
B Apyrux — 3yOlpl nHJibI (puc. 26). Hanpasienve ummos, Kak mpaBuo, OpHeH- 
THPOBaHO HOpMa/IbHO K CJIoMcTocTH. Ilo orHomieHHI0 K MOBepXHOCTH 3epeH OHH 
OPHCHTHpOBaHbl Pas/IMYHO, CTYMeHYaTO YCJOXKHAA KOHTYPbl MOCJeLHUX. 

MuxpocrusosTst pasBUBal0TCA JIMS TaM, Tle 3epHa MpuBeeHbI B compu- 
KOCHOBeHHe 110 OOJIOMOUHIM NOBepXHOcTaM. KouTakTbl 10 pereHepHpoBaHHbIM 
NOBePXHOCTAM He CTHJIOJIMTH3UPYIOTCH. 

Byonb CTHJOJMTOBOM MOBepXHOCTH OOBIYHO MpucyrcrByer mMleHouKa-mpo- 
Kjlaaka. [lociequasd sm60 npefcraBsaaer coOolt ocraToK x%eJlesucToro MIM Tu- 
HHCTOrO MaTepHaJla, MepBOHadaJIbHO OOBOJaKHBaBIUerO OOJIOMONHYIO MOBepx- 
HOCTb 3epeH, MH TOFa OHA COOTBETCTBEHHO IIpeCTaBJIeHa FHAPOOKHCJIaMH %Kewlesa 
WIM CepHIMTOM, JIMOO %e BOSHHKaeT KaK MpOAYKT 3aMeLiCHHA CaBJIMBaeMbIXx 
3epeH — HM TOFa npeAcTaBJIeHa THAPOMYCKOBUTOM. 

Ha konrTaktTax JIMCTOUKOB OMOTHTa C 3epHaMH KBaplla HW MOJeBEIX wMaTOB 
HJIM BO3HHKaIOT MeJIKHe WMMbI OOBIMHOH cbopmMbl (mpH 39TOM OuOTUT B IWMMaXx 
oOecIIBeUNBaeTCA HW 3aMelllaeTCH MYCKOBHTOM) HJM 2%Ke pa3BUBaloTCA WenouKH 
eCTOHOB C IIJIaBHBIMH OKPYTJIbIMH OUepTaHHAMH; (eCTOHbI COMmpoBO*KMaloTca 
KaHMOH HOBOOOpa3s0BaHHOrO FHAPOMYCKOBUTa H U3beZaroT OOJOMOUHbIe 3epHa, 
TIpuaBavxA UM IIPHYyAVJIMBbIM PeJHKTOBbIN OOJHK. 

CpaBHHTeJIbHO peAKO MHKPOCTHJONUTHI HaOmoLaloTcA HE TOCpPeAcrT- 
BeHHO B 3e€pHaxX KBapwa H MUKPOK JUHA, Te OHM MMEIOT 
CHHYCOMaJIbHO-BOJIHUCTY1O HJIM peskKO 3yOuaTyIo MHJOBHAHYyIO (opmy. Crusio- 
JMTH3aWHA B 3epHaX Pa3BUBaeTCA BOJIb TPeWIMH M COMpOBoOxaeTca oO6pas3o- 
BaHHeM TOHYAaHWel MeHOuKM THA POMYyCKOBUTAa. 

Kak 3BeCTHO, OOJIbIIMHCTBO HCCJIeqoBaTeJieli pacCCMaTpHBaeT MMKPOCTHJIO- 
JMTbI KaK OOpa30BaHHA, BOSHUKAIONINe B pe3yJbTaTe paCTBOpeHHA OOJOMOUHEIX 
3epeH NOX BJMAHWeM OpHeHTHpOBaHHoro JaBseHun (1%). JelicrBuTedbHO, rily- 
60K0e MpOHHKHOBeHHe OJHUX OOJIOMOUHEIX 3epeH B Apyrue, 6e3 CKOJIbKO-HHOY Ab 
3aMeCTHBIX IIPH3HAKOB MeXaHHUeCKOl HIM MlacTHYeCKOH esbopMallHu UX, CBH- 
JIeTeIbCTBYeT O Mpolleccax pacTBopeHua. Ha 3HayHTeJbHy!O pOJlb MaBJeHuA 
YKa3bIBaeT He TOJIbKO (popMa IIMNOB, HO H HepeKO 3aMeTHAaA TOHKAad WITpHXOBKa 
BJOJlb HUX, a TaK2%Ke IPHCyTCTBMe B MOpoAax 3epeH KBaplla HW MOJeBbIX UWIMATOB, 
NOABepruiuxcA KaTakJla3y WU [poOJlenuto. 

MuxkpocrTuJioJIMToBble 1pokJlaqku, OOpasyloulvecA B NeCuaHHKax, HeCMOTpA 
Ha BHellIHee CXOJCTBO C MpOKJla\KaMU, BOSHHKAIOWMMU Mp CTHJIOJIMTH3alMH 
H3BeCTHAKOB, MMEIOT CYIMeECTBEHHO MHY!O IIpuposxy. Kak M3BeCTHO, B H3BeCTHA- 
KaX 9TH WpoKJalKu WpelcTaBJIAIOT COOOM HepaCTBOPHBIIMeCA YACTHUbI, 3aKJIO- 
YaBlIMecdA B KapOOHaTHOM BellleCTBe; B MeCUaHHKaXx MpOKaXKW BO3HUKaIOT Yac- 
THUHO 3a CUeT MaTepHasla KaeMOK, MepBOHAUaJIbHO OOBOJIAKMBaBIUMX OOJIOMOUHEIC 
3epHa, YaCTHYHO %Ke ABJAIOTCA HOBOOOPasOBaHHAMHM, BbINABLIMMM M3 PacTBO- 
POB HJM pa3BMBIIMMHCA MyTeM 3aMeleHHH TeppHreHHbIX 3epeH B Mpolecce 
CTHJOJIMTH3allMH. 

K onucanHHbim o6pa30BaHuAM O1M3KO MIpHMbIKalOT CTPYKTYPbI, KOTOPbIe Mbl 
HMeHYeM CTPyKTYpaMH B3auMHOrO MpucnocoGb/eHuA CPOpMbI M MHKOpHyJALHH™. 
Te u Apyrue CTpyKTYpbI WHpOKO pasBHTbI B paCCMaTPHBaeMbIX NWecuaHHKax. 

IlpH muKpocKonuyueckoM UCCJieqOBaHHM YacTO HaOJIOJaeTCA CpallnBanHe 
OOJIOMOUHBIX 3epeH OAHOPOLHOFO UM pasHOpOAHOFO MUHepaJIbHOrO COCTaBa B arpe- 
rath] 6e3 KaKHX-JIMO0 TIpusHakoB ux perenepaluu. IIpu strom HaOsmofaeTcA 
COOTBETCTBHE KOHTYPOB COMPAKCHHBIX 3€PeH, OTCYTCTBHE Me2Kly HUMH MOPOBBIX 
NIpOM@XKYTKOB HW MJlaBHad NOBCPXHOCTb UX COMPAXKeHHA, BAOJb KOTOPOM He- 
PeAKO BbIeMAIOTCH MIeHOUKH HOBOOOPasOBaHHOrO TUAPOMyCKOBHTAa (puc. 3a). 
XapaktTep KOHTaKTOB M OTCYTCTBMe MIpH3HaKOB CYW\eCTBEHHOH MeXaHHdeCKOU 
TeopMalluu CBUJeTeICTBYIOT O TOM, UTO STH OOpasOBaHUA BOSHHK JIM B pesyJIb- 


* Vim, Mlo-BHAMMOMY, YaCTHYHO COOTBeTCTBYIOT OMHCaHHBI€ B aMePHKAaHCKOM JIMTepaType 


CONpAKeHHA 3epeH THMa concavo-convex. 
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TaTe paCTBOpeHHA 3epeH MO WaBJIeHHeM, YTO TIpHBeJIO K COJIMAKEHHIO UX NYTeM 
B3aHMHOPO MpucnocoOJIeHHsA (OPM, YBeJIHYeHHIO MOBePXHOCTH HX COMPHKOCHO- 
BeHHA WH, COOTBETCTBCHHO, K YMeHbIUeHHIO BeJIMYHHbI WaBJIeHHsA. 

MnkopnyJAWHOHHbIe CTPYKTYpbl, HIM CTPyKTypbl BHeApeHHsA, OTJMUAIOTCH 
OT OMHCaHHbIX TEM, UTO B 3TOM CJIy4ae CYILECTBEHHOMY PaCTBOPeHH!O NOMlaercsn 
ONHO 3epHO, Apyroe %Ke B Hefo BHeApAeTCA, COXpaHAA MOUTH HeH3MeHeHHOH 
CBOIO MepBHYHY!O OOJIoMouHyIO tbopmy (puc. 36). Smecb Takxe HaOJOJaeTcA 
COOTBeETCTBHe MexKy POpMaMH BHeAPeHHOrO 3epHa HM 3epHa, eFO BMelilaloulero. 
KouTakT M@xKAY HHMH O4epYHBaeTCA TO xKeJe3HCTOH MJIeHKOH, TO KaeMKOU 
HOBOOOpa30BaHHOrO THAPOMYCKOBHTA. 

Kak BHHO H3 MpHBeJeHHBIX JaHHbIX, B NecuaHHKaX MW PpaBeJIMTaX MOH JeB- 
CKOM CBHTbI WIMPpOKO pa3BUTbI BTOPHUHbIe CTPYKTYPbI, BOSHHKAIONHe B PesyJIb- 
TaTe paCTBOPeHHA OOJIOMOUHBIX 3ePeH MOA OMHOCTOPOHHUM JlaBJiennem. Hampas- 
JiGHHe MAKPOCTHJOMUTOBLIX WIHMOB yKa3bIBaeT Ha HOPMAaJIbHY!IO OPHeEHTHPOBKY 
COKMMAIOWIUX YCHJIMH MO OTHOLMeHHIO K cloNCcTocTH. EcrecTBeHHO MOJlaraTb, YTO 
MOCJIeQHHe BbISbIBAIOTCA HAarpy3KOH BbIMWepaCnOJIOMKeHHbIX TOVILLL. 

Pa3BuTHe YKa3aHHbIX CTPYKTYp COMPOBOXKMaeTCA 3HAYHTCJIbHbIM PaCTBO- 
peHuem o6omouHOoro MaTepHawa. Ilepemenume B pactBop Si, Al, Ca, Nau K 
BbIMaqaioT, OOpa3syA KBaplleBbIli WeMeHT pereHepallHH HM BbIMOJIHeHHA Top, pe- 
TeHepallHOHHble MOJeBOWWMAaTOBble Ka€MKH H HOBOOOPaSOBaHHble KDPHCTAVJIJIbI 
MOJIeBLIX LMaTOB; OHH JaloT HauaJlO WIMpOKOMY pasBHTHIO CepHIlHTa MH ruypomyc- 
KOBHTAa, CIOCOGCTBYIOT 3aMelleHHIO OHOTHTa MYCKOBHTOM C BbIJeJIeHHeM H3ObI- 
TOUHOFO THTaHa B Bue aHaTa3a HU OpyKHTAa, a TaK2Ke *XKeJle3a HW MAarHHA B PopMe 
CHepHTa H aHKepvTa H MpHBOAAT K MpeoOpas0BaHuiO KaOJIMHHTa B CepHILHT 
M MYCKOBHT. 

Takum O06pa30M, B paCCMOTpPeHHEIX NOposax C pasBHTHeM CTPyKTYp pacTBO- 
PeHHA HeMOCcpeACTBeHHO CBA3aH WHPOKHM HW COMKHbI Kpyr INMreHeTHYeCKHX 
MpeoOpa3s0BaHul, CYyleCTBeHHO H3MeHAIOUIMX KaK HCXOMHbI MHHepaJIbHbiit 
cocTaB Mopoy, Tak HM UX CTPYKTYpHbIH o6uK. 


Teosoruyeckult HHCTHTYT Tlocrynusio 
Axaylemuu Hayk CCCP 8 IX 1957 
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LHTONOLH A 


B. H. BEJIAEBA nu IL. Ji. MOKPOBCKAA 


HAPYMEHHS MHTO3A MPH PEHTTEHK3AWHKH PAHHHX 
CTAQHWM PA3SBHTHA UKPbI BbIOHA 


(ITpedcmaenexo akademuxom H. H. Il maaszeaysenom 6 XII 1957) 


; Uuronormueckux pa6or, MOCBALeHHBIX H3YYeHHIO JelicTBHA HOHM3HPYIOUNX 
W3JIyYYeHHH Ha XO] MUTO3A, OUCHb MHOPO, B OCOGeHHOCTH Ha PaCTHTeJIbHOM MaTe- 
pase. SHayuTesbHOe YHCO paOoT HMeeTCA HM NO XMBOTHBIM. Ognako pbiOsr 
Kak OObeKT MOMOGHOrO pofla HCCeOBaHHH OCTaJIMCb MOUTH He HCMOJIb30BaH- 
HbIMH. Mexyy Tem paHHue CTaquM LpoOJleHua UKpbI pbi6 mpescTaBssA1oT WenHell- 
IWHH MaTepHaJ JIA WHTOOrHYeCKHX paOoT. Bo3MO%KHOCTb NOJyUeHHA OoOJIbIIAX 
KOJIMYeCTB HKpbl, CbaBHHTeJIbHaA MpPOCTOTAa yueTAa PasJIMUHbIX CTaul TpobJenuA 
WH pa3BHTHA BIJIOTb JO BbIKJeBa, CTpOradh 3aBMCHMOCTb TeMMNOB pa3BHTHA OT 
TeMMepaly pb! JeJlawoT HKpy pbl6 oveHb YHOOHOH JIA WHTOJIOrMYeCKOTO H3yYeHHA. 
Kpome Toro, 60J1bLUIMM IIpeHMYIILCCTBOM ABJIAeTCA ObICTPOe H CPaBHHTeJbHO JerKOe 
noJlyueHHe NpeNapaToB MyTeM MpHMeHeHHA alleTOKapMHHOBOH MeTog_UuKH. Oco- 
Oblli HHTepec MpeACTaBJIAeT H3YUeHHE UKPbI PbO COBMECTHO LWHTOJIOraMu HU IMOPHO- 
JOraMH. ITO MO3BOJIAeT NapaJJeJIbHO C HaOJIOJeCHHAMH 3a 2KM3HECMOCOOHOCTHIO,. 
C yueTOM H3MeHeHHH B xOe HM B TeMMaX PasBHTHA HC M3yYeHHeM pa3- 
JIMUHBIX HapylWeHHH MU YpOACTB MpOBOLMTb WNTOJOrHYeCKHH aHaJIM3 AJep- 
HbIX CTPyKTYp B pa3BHBaloulelica uKpe. Hactosmad paSota npeycTaBsaerT 
mepBy!o NOMbITKY NO_OOHoro poya UccJe_OBaHHi. 

B Kauectse o6beKTa HaMH ObIJI HCMOb30BaH BbIOH (Misgurnus fossilis L.). 
Ha 2Tom o6bexte A. A. Helidbax (}, 7) mpoBes cepuio uccJIeloBaHHH 0 
BbIACHEHHIO JelCTBHA HOHH3HPYIOWIMX U3JyYeHHH Ha Mpolecc ONJOAOTBO- 
peHHaA WM Ha pasmMUHbIe CTaquM ApoOweHua ukpbl. Or nekoTopbix cepuit 
efO OMbITOB MO peHTTeHH3allHH UKpbl, Te MpOBOAMJICA YUeT BbI-KHBaAeCMOCTH 
M cTeneHH HapyuieHHaA 2MOpHoreHe3a BbIOHa, Mbl B3ANM MaTepvHal JA 
WHTOJOrMYeCKOrO aHaJin3a. 

Bpilsl0 MocTaBsJIeHO Tp ONbITa Jia usy4YeHHA JelcTBuA Jyyelt Pentrena na 
pa3BuBaloulyioca ukpy BbioHa. J[Ba H3 HHX MMeJIM WeJIbIO YCTAHOBUTb 3aBHCH- 
MOCTb XapakTepa M CTeMeHH HapylleHHi CTpyKTYPbI AApa OT BeJIMYMHbI TO3bI. 
Tperuit onbit Obl nocTaBsIeH JIA BbIACHeHHA 3ABHCHMOCTH HapylleHuH Appa 
OT CTaMH pasBHTUA UKpbI (paHHAA uM NO3LHAA OacTyJa). 

OnutT I: o6nyueune ukpbl Ha craquu paHHel Cuactysbi (4 4ac. 30 Muu. 
mocsle onJoxoTBopeHus) Aosamu 1600, 3200, 6400, 12 800 u 19 200 rc (pukca- 
wHell MaTepuasa uepe3 10—20 mun. noce OOyueHMA MH Ha CTaqMM Mo3Heu 
ONacTy VIB. 

Ont II: nosropenne Toro Ke OMbITa C pannel ONaCTy NOH, HO o6syueHne 
6oulee Cla6pimu Josamu: 100, 250, 500 u 1000 r, u, kpome Toro, no30H B 10 000 r. 

OnourT III: o6nyyenne ofHOl napTHd pasBUBaIouleHCA MKpbI Ha CTAaAMM paH- 
Heli OJlacTyJIbl MH Apyrok WapTHu UKpbl, NOyYeHHOH OT TeX %e PoOAUTeJIeH, Ha 
cTaluu no3qHeli 6nacry Z03amu: 500, 1000 u 10 000 r c ukcallHeH MaTepHatia 
cnycta 3—5 yac. mocule OO1yueHHA. 

Bo scex OMbITaX HCMOJb30BaJlacb MKpa, MOJyyeHHaAx OT 3HMHUX BbIOHOB 
NYTeM IIpHMeHeHMA TuNo:w3apHbIX HHbeKUMH. YcOBMA peHTTeHH3allMH: Ha- 
mpsKenue 180 KB; cusla ToKa 15 Ma, 6e3 (uJIbTpa; MOLHOCTb NOSbI Np 10 000 r 
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2000 r/muu., pu 1000 r u Gosee caa6nIx Wo3ax 500 r/muH. Ukpa B OCHOBHOM 
colepxKaslacb Ipw Temmepatype 21—21,5°; B Tex cJlyuadx, Kora pasBUTHe 
NIpHXOLUNOCb Baep%KHBaTb, HKpa MOMellalacb B XOJIOJMJIbHAK IPH 8—9".| 
Matepua dbuKkcuposasca no Kapnya. IIpumMenssiacb OKpacKa alleTOKapMHHOM) 
CpeSaHHbIX Wanouek ApoOalleHcCA HKPbl C HSFOTOBJIEHHeM BPeMEHHHIX Mpemapa-- 
TOB 10 MeToquKe Cpepycona (%). IIpocmorp wuTromornyeckoro MaTepHauia Cye- | 
jlaH 1puH yBesmuyeHuH 06. 20.x, ox. 15 KX Lletcc. | 

B onbiTtax peHTreHH3alluH YeTKO MpOABJIAeTCA pe3KaH UYBCTBHTCJIbHOCTH | 
K oOuly4ueHHIO AJepHoro almapata pasBuBalollelica UKpbl BbIOHa. Y2Ke Yepes 
10—20 mun. nocule o6s1y4enua qo3samu B 1000 r u Bbillle CTpyKTypa MHTOTHYEe- 
CKHX HM MOKOAMIUXCA Aep pe3KoO HapylleHa, XOTA MPOWeHT AeAWMXCA Aep Bi 
3TO BpeMA OCTaeTCA MpHMepHO TeM 2Ke, YTO HM B KonTpowe. HanGostee yacTbIM) 
pesyJIbTaTOM OOJIYYeHUA ABJIAeTCA MaCCOBOe NOABJIeHHe AJep C XPOMOCOMHBIMH 
HATAMH, CTAHYTHIMH B OOM TOUKe, OT KOTOPOM OHH pacxOfATCH, OOpasyA 
KoHMYeCcKy10 cTpykKTypy (puc. 1, /; qo3a 1600 r). Ilo-Buqumomy, 2TH Apa Ha- 
XOMATCA B CTaqun panuell mpodasbl HIM no3queH TeNodasbl. OueHb THMM4HO | 
JIA BbICOKUX 03 NOABJIeHHe MMKHOTHYeCCKHX Aep CO CJIMBIUHMHCA B KOMMAaKT- 
Hylo Maccy xpomocomamu (puc. 1, 2; 1600 r). Uacro MoxHO HaOsOLaTb, YTO! 
XPOMOCOMBI Ha CTaquH MeTacba3HOl MJlaCTHHKH CJIMBalOoTCA Mexy Cool HJM) 
COeXUHAIOTCA Apyr c Apyrom kontiamu. Anadasbl u Tesoc:asbl TaK2%Ke HapyWeHyl. | 
Uae Bcero HaGJoqaerca Kak Obl pacTeKaHHe XPOMaTHHa NO HUTAM BepeTeHa | 
c oOpa30BaHHem «HallJIbIBoB» (puc. 1, 4; 1600 r) u noA”BJIeHHeM KapTHH, HamoMu- 
Haroulux «mMocTb. Jia sep, HaxXOMAUIMxca B MHTepdase, XapakTepHO MOABVJIe- | 
HH@ HelpaBHJIbubIX KOH*Urypallu B Bue MepeTAKeK, «MOUKYIOUMXCA AMep», 
OUeCHb CBOeOOpasHbIX «XBOCTOB» H T. J. 

Ha Tex 2Ke MapTuAX UKpbl, 3ac—pHKCMPOBaHHbIX Ha CTaMMH NO3sAHeH OsacTy JBI, | 
HaOJuoLaeTcaA peskoe nakenve unca muTo3oB. IIpu namuunu B KoHTpose 15—; 
16% nenamuxca KJIeToK Josa B 1600 r cHMxKaeT UNCJIO MUTO30B Jo 2%, H BCE 
OHM, KaK paBuJlo, Hapywenbl. BuyHo pe3skoe «OTCTaBaHHe» XPOMOCOM B M03]- 
HeH anatase u Tesloda3e (puc. 1, 5; 1000 r) uu o6pa30BaHHe MOCTOB, KOTOpbIe 
B BHJe KOMMaKTHBIX MACCHBHbIX TA2KeH HATAHYTHI MEXKLY pacXOAAWMMUCA rpyn- 
MaMa xpomocom (puc. 1,6; 500 r). LoBombuo uacTo BCTpedaioTCcA TpH- HW MYVJIb | 
THNOJIAPHbIe MUTOSHI (puc. 1, 7; 6400 r) u KeTKH C OUeHb MaJIbIM HJM, HalpOTHB, 
C OUCHb OOJIbUIMM YHCJIOM XPOMOCOM, HHOra ABHO nOJMMou_HbIe. Mutrepdas- 
Hble Apa B OOJIBUIMHCTBe CJlydaeB HeMpaBHJIbHOH ChOpMbI C OMHHM HJM ZBYM# 
xBoctamu (pune. 1, 3; 12800 r). Ha6mogatorca KsIeTKU C HeCKOJIbKHMH AQpaMh 
(puc. 1,9; 6400 r), a TakxKe pa3Hble THMbI MOUKYIOWIMXCA Aep, MepeTAKKU Ha 
agpax (puc. 1, 8; 500 r) ut. Q. 

IIpu Oosee BpIcoKHX o8ax HapsAyy c y2xKe OMMCAHHbIMH KapTHHaMu 4“acTO 
BO3HHKAIOT PHPaHTCKHe KJIeTKH C KPYNHbIMH AA paMU, HAXOLAULMMHCA Ha pasHblx 
cTaquax paspyulenna (puc. 1, 1/0; 10000 r). Berpeuatorca Kpaline pe3Ko Bbipa- 
XKCHHbIe (OPMbI ATHMMYeCKOFO MUTO3A, KOTa esIeHHe KJIeTOK MOJIHOCTbIO 3a- 
KOHUeCHO, a XPOMATHHOBOeE BeMleCTBO TAHETCA CIVJIOWIHbIM MOCTOM MexXy 
CopMupoBaBlIMMUCcA OJlacToMepamu (puc. 1, //; 10000 r). B pane cayuaes 
HaOJuOAaeTCA CKOMJIeHHe XPOMATHHa B MeXKKJIeTOUHOM MpocrpauctBe (puc.1, 12; 
10000 r). Ouenb MHoro nukHOTHYeCKUX aAnep. Haunnaa c fo3b1 3200 r, MuTOS3BI 
NOWaBJIeHbl, HW YeM BbIlile 03a, TeM pesue BbIPaxKeHbl NMOBPexKTeCHUA Aep. 

Kputepem Jit CpaBHeHHA JeHCTBUA pasJIMYHbIX JO3 Ha uKpy, OO/JyUeHHyIO 
Ha CTafMM pannel OJlacTyJbl, OblwIM BHIOpaHb! CTeMeHb NWOMaBJICHHA MHTO3OB U 
MpOWeHT H3MeHeHHH B aHadasax uM Tedocdasax, Te MOACUMTHIBaJIOCb YHCJIO MH- 
TO30B C «OTCTaBaHHe€M> XPOMOCOM M OOpa3s0BaHHeM MocTOB. Yuer MpoBOsUJICA 
Ha CTaquu mosque OulacryJbi. annble yyera cBeyeubl B Ta6u. 1. Snecb cpasy 
*Ke BbIABJIACTCH MPAMAaH 3aBHCHMOCTb M@XKY CTeMeHbIO NOLaBJeHHA MHTO3OB 
H BeJIMUMHOIO NO3bI: YeM BbILe 03a OOJyYeHHA, TeM OoJiee NOMaBJeHbI MUTOSBI. 
SaMeyaTeJIbHO, YTO JaxKe MpH MaJioli ose B 100 r uncAO MUTO30B OKasaJIOCb 
3aMeTHO CHH?2KCHHbIM 10 CpaBHeHHIO C KOHTpOvem. IIpu ose B 10 000 r muTosoB 
He oTMeveno. IIpaBya, u3spedKa 3eCb HaOsOMaloTCA KapTHHbI, HalOMHHaloulHe 
Pe3KO ATHIIMYCCKHe MHTO3bI; OHH, MO-BUAUMOMY, ABJIAIOTCA CJle,CTBHeM TIpo- 
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Pue. 1. Pagmuunpie THMbl HapylWlenuil AWepHbIX CTpyKTyp pu OOyYeHHH paHHell OAacTyVIbI 
Bpiona. Yeenuuenue 06. 90, ox. 15 KX. Leficc, xpome 10 (06. 20, ox. 15 KX) u 11 (06. 
90x, OK. 7X). OOpaAcHeHHe B TeKCTe 


IRA aon 4195 


2 2, Bensepa, Iloxpopckas 


Ta6Omunua 4 


PafHOUYBCTBUTEJILHOCTh pasBuBalolleHca UKPbI BbIOHa Ha cTaqMax paHHeli wu no3qHe 


6NacTy JI 
3 KownuecTBo Hapyienua B aHatbase 
iz TIPOCMOTPeCHHbIx H Tesodase 
z 
oO oo ; ' p BbpKHBaeMOCTb JIMYHHOK, NO jaHHbIM 
ES art ag Rate a a 
& . 9 os = s S A. A. Hefihaxa** 
© S Ble | Stel es le 8 
Ss fo) @ 
Beer) LE SSHORN ESM NOE Sa, Haas 
= 5 2 se | FSS | see | eh | se 
O6ayuenue pannel Onactryapi (4 yac. 30 MuH. npu 21—21,5°) 
KoutT- 13 2446 15,4 956 94,5 5e4 0,4 | BemkneB “3 onnozoTBopeHHbIx UKpHHOK 95 — 
poub* 98%. Cpeau sH4YHHOK OTMeY¥eHbI eHHHUHDIE 
cayyuanw HeOombWHX BecbeKToB 
100 6 987 44,2 275 90,5 8,8 0,7 |Y nosqHux wWHyWHOK OTMeYeHD! OTebHbIe 
YpOACTBa B HeEOOMLIIOM NpoweHTe 
250 8 1659 10,4 550 57,0 | 21,3 | 24,7 | BuiknepbiBatotca, HO Cc ypoycTBaMH y HUHHOK 
500 15 2845 8,8 715 35,0 | 30,5 | 34,5 | Uactb wmMuHHOK BbIKMeBbIBAaeTCA, OCTaJIbHBIe 
norHOawrT TO BbIKIeBa; BCe JIMYMHKH ypoy- 
JIHBbI 
1000 12 3312 6,5 764 5,4 | 23,1 | 71,5 | Mourm sce nornOator fo BbIKeBa, Te, UTO BEI- 
’ KJICBbIBAIOTCA, — TAKEeJbIE ypOAbI HW paHo 
rHCHyT 
40000 Ha oOTjeJIbHBIX NpenapaTax eHHHUHbIe pesko PasBuBaloTca FO nosazHeli 6macTysb!l HU BCe NO- 
aTHMHYeCKHe MHTOSbI rHOaioT cnycta 14—18 uac. noce oOyueHHA 
O6nyyeHve no3sfHeli GnacTyaHI (7 sac. 30 MuH. mpu 21—21,5°) 
KonT- 21 4855 12,9 384 91,4 Migid. 1,2 | Brixmes u3 OnNOZOTBOPeHHEIX HKPHHOK MOUTH 
] OsIb* 100%; cpeqv AHYUMHOK OTMe4eHbI eA HHHUHbIC 
cayyav HEOONbIIHX DepeKTOB 
500 19 5451 10,9 445 47,3 | 32,3 | 20,4 | Bce ppikmespiBarorca 
1000 27 6699 Liege) 358 | 24,8 | 29,9 | 45,3 | BombmuncTso BrikKmeBblBaetca| 


* TloaBmeHHe y 3HaYHTeNbHOTO YHCNa KOHTPOJbHbIX HKPHHOK HeKOTOPOTO MpoueHTa HapyWeHHli HOPpMasb- 
HOO XOJja MHTO3A, BOSMOXKHO, ONpeesAeTCA yCOBHAMH HHKyOalluH HKPbl, KOTOPaA NpOxosHsa pH cHUI- 
KOM MOBbIMeHHO! TemnepaType (21 — 21,5°) uM CaMUIKOM CHH*KeHHOH (8 — 9°), nO CpaBHeHHIO C HOpMaJIbHO 
gaa BbroHa (18—15° ). 

** JlanHpie M0 BbIKHBaeMOCTH OOJYYCHHOH pasHbIMH O3aMH UKPbI BbIOHA, MosyuenHble A. A. Helidaxom, 
MpHBOZATCA c ero m10Oe3HOrO paspemeHuA. 


CTOrO pacCTArMBaHHA MMKHOTHYeCKOrO Apa C OOpas0BaHveM CIIJIOWIHOrO Xpo- 
MA@THHOBOrO MOCTa MexKy ovepHumMH OJlacTOMepaMH. 

M3 yqanuprx Ta6n. 1 craHoBuTcs O4eBHAHOH u pyraA 3aBHCHMOCTb, a HMeHHO 
BospacTaHve MpolleHTa HapylWIeHHbIX MHTO3OB (OTCTaBaHUA, MOCTbI) NO Mepe 
YBeMYeHHA AO3bI. OTYETJIMBO BLIABIACTCA TAK2%KEe MapaJJIeM3M MEX Ly CTeMeHbIO 
MopaxKeHuA pa3BUBalollerocd 3apoOsbillla H MOBpexeHHeM efO XPOMOCOMHOTFO 
ammapata. 

B smurepatype omucaHbl (akTbI H3MCHEHHA paMOUYBCTBHTeJbHOCTH B Mpo- 
mecce SMOpHOHaJbHOrO pasBuTuA pbid. Tak, CombOepr (*), pa6oraa c Fundulus, 
MpHileI K BbIBOLY, YTO No3a, mpHBoAmmaa K 100% mnoparxKennio SMOPHOHOB, 
B 10 pa3 Bbile Ha Cau «riaska», YeM Ha CTafuu ApoOenua. Benansep ( ) 
Ha OOJIbWIOi CepHu OMBITOB C pasly2KHOH copesb1o (Salmo gairdnerii) ycrano- 
BUJI, UTO paMOUYBCTBUTEJIbHOCTh pasHbIxX Cra pasBuTuAd passMuna. HanOoub- 
Wad palWOUyBCTBUTeEIbHOCTh HaOJOMaeTCAH Ha CaMbIX PaHHHX CTaMMAX PasBH- 
THA (cTaqua OfHOrO OsacTomMepa), H YeM NosqHee craqud, TeM OoJIbilaA Nosa 
TpeOyerca, uTOOb! BHISBaTb rHuGetb y 50% sMOpuonoB (JI ;o). Hanupie A. A. 
Heiicbaxa Tak2Ke CBUJeTeIbCTBYIOT O CHH2KCHHM PaMOUYBCTBUTEJIbHOCTH B XOje 
pasBuTus BbIoHa. B yacTHOCTH, OHM YKasbIBaloT Ha OOWbILyI0 CTOUKOCTb K oO6uly- 
yeHuIO N03qHeli OuacTyJbI 10 CpaBHeHuto Cc panHeli OnacryoH. IIpupoga stux 
pasMuuii elle Jasleko HeACHa, HW pasHble aBTOPbI BbINBUTalOT PasJMYHbIe Npel- 
MOJOKeHHA WIA OObACHEHHA STHX ABMeHUH. MuTepecuo OblIO MpOCc/eqHTb, Ha- 
CKONbKO CHU2KeHHE YYBCTBUTEIbHOCTH B XOJe pasBHTUA MOXeT ObITh YJIOBJIeHO 
WMTOJIOrM4eCKH HW HeJIb3A JIM CBA38ATb eFO CO CTeMeHbIO HapyleHHA XPOMOCOM- 
Horo alimapara. 

B KauectBe MpesBapHTeJIbHOTO OMbITa OplsI0 MpoBeyeHo o6lyueHHe pa3Jiny- 
HbIMH 034MM PeCHTTeHOBCKHX Jyyeli pasBUBalOlleHCA HKPbI BbIOHa Ha CTaNHAX 
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panHeli Hu no3qHeH OvlacTysbt (onbiT III). Marepnaa dukcupoBaica cnycTa 
3—5 vac. mocuie OOyYeHHA, H MpoBoAusIcA yueT (TaKOH %e, KaK UM B Mpesblly- 
UIeM OMbITe) CTeNeHH MOLaBJICHAA MHTO3OB HW KOJIMYeCTBa HapyWIeHHH HOpMaJb- 
HOrO XOJa MHTO30B Ha CTaqMAX aHadasbl u Tesodasyl (cM. TaOu. 1). [na craquu 
mosque OacTyJIbl 3eCb CHOBa BbIABJIAeTCA OOpaTHaA 3aBHCHMOCTb Me?K]LY 
BeJIMYHHOM JO3bI H MpOWeHTOM MHTO3O0B HW NpAMaA 3aBHCHMOCTb MexKy NOBbIWE- 
HHeM JO3bI H YaCTOTOH HapylueHHH MHTO30B. Kpome Toro, MpHBeAeHHble MaTepHa- 
Jbl HarJIAHO MOKa3bIBalOT, YTO paMOUYBCTBUTeJIbHOCTh paHHeH OJlacTyJIbr 
3HaYHTEJIbHO BbIllle, YeM MO3HeH OacTy Jbl. ITO XOPOWO BHAHO Kak Ha Wuppax, 
MOKa3bIBalOllUX YaCTOTY MHTO3OB, TaK H Ha JaHHbIX MO MpOWeHTy OTCTaBaHHh 
HM MOCTOB B aHatpase u Teslotpase. XapakTepHO, TO AIA UKpbl, OOJYYeHHOH Ha 
CTaquu No3qHelt OacTYJIbl, OMATb-TaKM YCTaHaBJIMBaeTCA ABHbIN NapaJJeH3M 
M@XKY CTeMeHbIO BbIXKKHBaeMOCTH Pa3BUBalOUlUXCA 3aposbiwieli (MaHHbIe A. A. 
Helicbaxa) u cTemeHbio MOBpexJeHHA AZep B 3aBHCHMOCTH OT LO3bI OOJY4eHHA. 
CToJlb YeTKOe MpOABJIeHHe 3aKOHOMepHOcTeH HapylIeHHA XPOMOCOMHOTO: 
almapaTa B 3aBMCHMOCTH OT JO3bI HM CTaMH pa3BHTHA HKPbI H CTOJIb ACHO BbIpa- 
XKeHHBIH NapaJJeM3M M@EKAY WaHHbIMM WHTOJIOrHH HW SMOPHOJIOrHH NO3BOJIAIOT 
HajleATbCA, YTO JaibHeiline HCCJIeOBaHHA B STHX HalpaBJIeHHAX ayT Bos- 
MOXKHOCTbh BbIACHHTb PAL Ba2XKHbIX BOMPOCOB, CBA3AHHbIX C JeHCTBHeEM HOHH3H- 
pyouleH paluallun Ha Mpollecchi ONJIOZOTBOpeHHA, ApOONeHHA HM pasBHTHA pbIO. 


VuctutyT Onomornuyueckol pu3vku Tloctynuao 
Axaylemuu HayK CCCP 3 X 1957 


UMTHPOBAHHAA JIATEPATYPA 


1A. A. Hetdax, JAH, 109, Ne 5 (1956). 2 A. A. He iigax, IIpupona, Ne 6 
(1957). ®§ G Svardson, Rep. Swed. State Inst. Freshwater Fish. Res., Drottningholm, 
Ne 23 (1945). 4A. N. Solberg, J. exp. Zool., 78, Ne 4 (1938). 5 A.D. Welan- 
der, Growth, 18, Ne 4 (1954). 


Wornann AKkanemun Hayk CCCP 
1958. Tom 119, Ne 2 


HHTOJOLPH A 


C. A. 3AJIKHH] 


MHTOTHYECKAS! AKTHBHOCTb CEJIESEHKH B MPOLECCE 
MAMMYHOPEHE3A 


(ITpedcmasaeno | :xademuxom K. H. Cxpabuneim 9 XII 1957) 


B HacToaujee BpeMA Hai ANVJIMBaeTCA BCe Oo/bIe TaHHbIX B NONb3y TOrO, 
4TO MHTOTHYeCKad AKTHBHOCTb OpraHH3Ma HaXOJHTCA B TeCHOM 3aBHCHMOCTH OT 
ero (u3vosoruyeckoro cocTrosHuA. Mccneqopanua paga aBTopos (14) moKa- 
3aJIM, YTO KaK (aKTOPbI BHELIHeH CpefbI (MMTAHHe, OCBeleHHe, yCJIOBHA cofep- 
*KaHnA U Ap.), TaK MH MpOWCXOAALMHEe B OPraHH3Me MpOLeccbl OKa3bIBaloT Camoe 
CYUleCTBEHHOe BJIMAHHe Ha MHTOTHYECKYIO AKTHBHOCTh pala OpraHoB. STO Te- 
JlaeT Kpaline BepOATHBIM, UTO HM PasJIHUHble YKJIOHeEHHA OT u3sHOMOrMYeCKON 
HOpMBbI, a TeM OOJlee MaTOJIOrHYeCKHe COCTOAHHA JOJOKHbI BbISbIBATb H3SMCHEHHA 
MHTOTHYeCKOH aKTHBHOCTH. [locreneHHo NOABJIAeTCA chakTHUeCKHH MaTepHal, 
NOATBepXAaroulH MpaBuJIbHOCTb ¥TOTO Mpesnoso*KennA. B padorax YrKuna (°) 
u Kossiopa (°) cofepxkaTca JaHHble 06 H3MeHeEHHH MHUTOTHUeCCKOM aKTHBHOCTH 
OpraHH3Ma IIpH HaJIM4HH B HEM NepeBHBHOH UJIM HHAYUMpOBaHHOH oMyxoJn. 
O6a aBTOpa OTMETHJIH CHH2KCHHE MATOTHYeCKOH AKTMBHOCTH B y4acTKe OpraHHu3- 
Ma, HeMOCpeCTBeHHO He 3aTPOHYTOM ONYXOJIbio (B 9TUTeIMM POFOBHUb!), a TaK- 
Ke CBOeOOpa3HOe H3MeHEHHE CBOHCTB CMOCOOHBIX K JeJIEHHIO KJIeTOK, KOTOPOe 
oOecneunBaeT OOJIbLIYIO, YEM B HOPMe, YCTOHYMBOCTbh MHTOTHYeECKOM AKTHBHOCTH 
MO OTHOUWIeHHIO K BJIMAHHAM BHEeLIHeH Cpe. 

UpesspaHHo CKyJeH MaTepHaJl, KacaloulMlicd MMTOTHYeCKOH aKTHBHOCTH 
pu Apyrux maTosIorHyecKHX COCTOAHHAX, HM B YaCTHOCTH pH HHeKIMOHHbIX 
mpotteccax. Mmerorca ToJibKO OpHeHTHpoBOUHbie Januble YrKuHa (‘), NOKasaB- 
wero, UTO BBeJeHve B OPraHH3M MbIlWeH C NMULeH OakTepHH CaJIbMOHe HJ 
HX SHIOTOKCHHa MpHBOANT Yepe3 6 4ac. K pe3KOMY YIHeTeHHIO MHTOTHYeCKON 
aKTHBHOCTH B SMMTeIMM pOroBHbl. SHauHTe/IbHOe CHH2KeHHeE MUTOTHYECKON 
aKTHBHOCTH OTMe¥eHO B TOM Ke Ouare KJIeTOUHBIX JeeHHH MU Np MOAKOXHOM 
BBeJeHHH TOKCHHa cTOJOHAKa (1 MJ cTOJOHAUHOTO TOKCHHA B pa3BeeHHu 
1 : 23000). VMutepecuo oTMeTuTb, 4YTO H3Me€HEHHE MUTOTHYCCKOM aKTHBHOCTH 
(cHauaslia yBesMmueHve, a 3aTeM — CHM2KeHHe) YTKHH OOHapyXHJ TIpH BBese- 
HHH aHaTOKCMHa cToJOuaAKa (0,2 mu). Ilocequue JaHHble 3acTaBJIAIOT MpeAno- 
JlaraTb, UYTO MUTOTHYeCKaA aKTHBHOCTb MeHAeTCA Mp BBeeCHHU B OpraHv3M 
YyKepOMHbIX OeIKOBbIX BeLeECTB. ITO MpelNOJO*KeHHe MOATBepAaeTcA Man- 
HbIMH Asiopa (°,°), MoKa3aBllero, UTO BBeeHHe B OPraHH3M OeJIKOB UJI Mpo- 
JLYKTOB UX HeMO/HOFO paciasa BbISbIBaeT NOABJICHHe MHTO3OB Jake B Opranax, 
rye OHH JO TOTO He OOHApy2XKuBaJNCh. 

TIpuBeqeHHbIM MaTepHaJIOM M0 CYLIeCTBY MCYepMmbIBaIOTCA HallH CBeeHHA 
O MUTOTMUeCKOl AKTMBHOCTH pH MaTosorMyeckux mponeccax. Mexyy Tem 
BOINpOC STOT MpescTaB/AeT 3HAYHTEIbHBI M pasHOcTOpoHHUlt unTepec. Ilo-Bu- 
JIMMOMY, H3Me€HeHHe MUTOTHYeCKOM AKTHBHOCTH WMeeT HeMaJloe 3HaveHHe JIA 
aHaJIM3a CaMOro MaTOJIOrMYeCKOrO Mpolecca UM BbISbIBAeCMbIX HM C/JIBHTOB B OCHOB- 
HbIX OMOJIOTHYeCKUX CBOKCTBaxX opraHH3ma. IlocKOJIbKy MHTOTHYCCKAaA aKTHB- 
HOCTb OTPaxKaeT CNOCOOHOCTH K (PuSHOJIOrMyecKOH perenepallMu TKaHeH UM Opra- 
HOB, MOXKHO MoJlaraTb, YTO ypOBeHb STON AKTHBHOCTH XapaKTepusyeT OOulee 
COCTOAHMe OpraHH3Ma, efO peaKTHBHOCTb u CompoTuBsAemocTb. Poubaderep (70) 
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HCHOJIb30BaJla MHTOTHYCCKYIO AKTHBHOCTb ONyXOJIM KaK KpHTepuli addekTHB- 


HOCTH XMMHOTepaleBTHYeCKHX MpelnapaTos. 

Tlo-BuyqMuMOMy, H MO OTHOWeHHIO K ApyruM MaTOJIOrMHyeCKHM COCTOAHHAM 
pa3JIHUHbIM BO3LeHCTBUAM Ha HHX H3yYYeHHe MUTOTHYCCKOM aKTHBHOCTH MOXeT 
OKa3aTbCA BeCbMa IleHHbIM. B yacTHOCTH, OOJIbIIOH HHTepec MpeACTaBJIAeT U3yue- 
Hue MHTOTHYeCKOM AKTHBHOCTH pH UMMyHoreHese. PasBuTHe TakOrO CJIOXKHOTO 
ABJI@HHA, KAK HMMYHUTeT, JOJMKHO COMpOBOKAaTbCA CABHTaMH MHTOTHYeCKOH 
aKTHBHOCTH y2Ke HOTOMY, 4TO OHM H3 HaHvOoJlee NOCTOAHHBIX MpOABJIeHHH 3a- 
IMTHbIX peakUMH OpraHu3ma pH BbIpaOoTKe STOO COCTOAHHA ABJIAETCA MpOJIH= 
(bepaTHBHaAd TunepnslasuA, AeTasbHO mpoanasu3supoBannas [lokposcKkoli (",”). 

Bosuukatoujad Ha HeKOTOPbIX 3TamaxX HMMYHOreHesa YCHJIeHHaA Mmposude- 
palluA nomouHAeT yObIJIb KJIeTOUHBIX QJleMeHTOB POC, nornOuiMx Ha paHHHXx 
CTaMMAX PaSBUTHA SalMTHBIX peakKUMH OpraHu3Ma, a Tak?Ke oMpejesAeT BO3s- 
HHKHOBeHHe JOCTATOUHOFO KOJIMYeCTBA KJICTOUHBIX 3JIEMeEHTOB STOH CHCTeMBI, 
CHOCOOHBIX OG6eCHeYHTb MOJHOWeHHOe OCYIMeCTBJeHHe S3allHTHbIX peakIHi B 
opraHH3me. 

Cka3aHHoe BBIMMe MOCJYXKHJIO OCHOBaHHeM JIA H3YYCHHA MATOTHUCCKOK 
AKTHBHOCTH CeJle3eHKH B Wpollecce HMMYHOreHe3a, BbISBaHHOTO BBeJeCHHeM B 
OpraHv3M MOpCKOH CBHHKH %KMBbIX IIpOTHBOYYMHBIX BakIMH EV-76 nan AMII- 
32-70. He ocranaBiMBaiCh Ha H3JIO%KeCHHH MHOFOUHCJICHHbIX JaHHbIX, OTHO- 
CAMAXCH K CJIOXKHOM peakKUMH OpraHH3Ma Ha BBeAeHHe BaKIMH, KOCHEMCA TOJIbKO 
BaxKHBIX JIA Hac (paKTOB, YCTAHOBJICHHbIX WHTOJIOTHYCCKHM MeTOJOM B JIaOopa- 
tropuu M. II. Toxposcxo#. Ha 12—17 yeub nocse NPHBHBKH MpOTHBOUYMHOK 
BaKIMHbI B MpenapaTax-OTMevaTKaXx, B3ATbIX Y 2KHBOTHBIX KaK C MeCTa BBeJeHHA, 
Tak WH H3 pada BHYTPeCHHHX OpraHOB, OTMeYaeTCA SHAYHTeJIbHOe YBeJIH4eHHe 
KOJIMYeCTBa Pa3JIMUHbIX IJIeMeHTOB POC. Orn Aanuble, KacaioulMecd HanOowlee 
aKTHBHbIX KJIeTOK, HHTepeCHO ObIJIO COMNOCTABHTb C H3YYCHHEM HHTeCHCHBHOCTH 
MHTO30B B TaKOM BaxKHOM opraHe POC, Kak ceJleseHKa. 

ii pa6orsi Obi UCHO/Ib30BaHbl MOPCKHe CBHHKH, KOTOPbIM BHYTPHKOXKHO- 
NOJKOXKHbIM M€TOJOM BO BHYTPCHHIOIO NOBepXHOCTb Sepa BBOJMIH BaKIMHbI 
EV-76 unu AMII-32-70 B nose 1, 5 mapa. MukpoOubix Tet B 1 ma. )Kupor- 
HbIX 3a6HBaIH xOpodopmMupoBaHHemM Ha 4; 7; 10; 14; 17; 21; 30 u 40 cyrku 
MOCJie BBEMCHHA BaKIWMHbI. B KayecTBe KOHTPOJIA CLYKUIIH MOpCKHe CBHHKH, 
KoTopbIM 3a 10—17 quel Wo 3a00K BBOAUIM BakUNHyY BLDK, yOuryto TudosHyr1o0 
BaKIWHHY (1,5 Map. MUKpOOHBIX Ter B 1 Ma) unu 1 Ma du3nNOm0rM4ecKoro 
pacTBopa. 

Kycouku ceme3eHKu (bukcupoBasiu B70° cnupte HB 4% copMasHHe; 3aMBKa 
B Mapaduy, cpesbl TomuMHOK B 10» OKpaliMBanH remMaTOKcHMHOM 10 Bemepy. 
Mutoruueckasd akTHBHOCTb yCTaHaBJIMBaslacbh MyTeM Mmoscuera MO, HMMepcnoH- 
HOM CHCTeMOH MMKpOCcKOMa 4nCsIa MHTO380B B 100 nomAX 3peHHA, MOMy4aemMbBIx 
€ MOMOL{bIO BCTaBJIeCHHOH B OKyAp (7X) AHadparmpl muomlayb1o B 1,3 MM. 
OHOBpeMeHHO H3y4alocb pacmpeselteHve MHTO30B MO (ba3saM MM BBIMUCIAICA 
KOSPPHIMeHT (pas (OTHOMEHHE NepBbIX ABYX (a3 MHTO3a K JIBYM MOC/IeqHuM). 

JlauHble m0 Bo3yelicTBHIO BakIMHbI EV nomyuenbt Ha 21 »2xHMBOTHOM, 0 BO3- 
Relictauio BakiuHbt AMIT — na 16 2KMBOTHBIX, B KOHTPOJIbHBIX Cepuax ObINI0 
11 xuBornbix. Ha nanOouee BaxKHBIX CpoKaXx MCCueOBaHbI Cee3eHKH, NOyueH- 
Hple oT 4—6 xuBOTHBIX. J/aHHble O MHTOTHYeCKOM aKTHBHOCTH BbIpaxKeHbl 
B CpeHHX WHdppax moO OTHOMWeHMIO K rpynte 2AHBOTHBIX 

Ilonyyennple pesybTaTbl usOcTpupyrorca Tab. | uw puc. 1 nu 2. 

Kak BuHO u3 Ta6. 1, BBeqeHHe MpOTHBOUYMHBIX BakI[MH BbISbIBAeT Yepes 
10—17 cyTox,T.e. BHepHoOd NOAPOTOBKH K peaKTHBHOM MpomMdepallnu u B pasrap 
peaKkTHBHOM TunepTpodun, peskuli NOJbeM MHTOTHUeCKOH aKTHBHOCTH. YBeIH- 
YeHHe KOJIM4eCTBA MHTOSOB OOHapy2XKeHO IPH BBeeHHH OOeUX BaKIMH, IpHyeM 
MHTCHCHBHOCTh peakILMH MpHMepHO OfMHaKoBa. PasnMuuA, Kak BUAHO M3 MpH- 
JiaraeMOro rpaduKa, KacaloTcA ee PasBHTHA BO BpemeHH. Bresenne BaKkILMHbI 
EV jlaer OTHOCHTeIbHO pacTAHYTY!O BO BPeMCHH peaKILMIO MOBbIIMeHUA MUTO- 
THYecKoH akruBHocTH (c 10 no 17 cyrku). BBeqenue Bakunubt AMI yaer pesKo 
OrpaHH4eHHOe BO BpeMeHH MOBbILIeHHe MMTOTHYCCKOM aKTHBHOCTH (TiaBHbIM 
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Wane vence 4 


Mutotuyeckas aKTHBHOCTb ceJIe3eHKH MopcKol CBHHKH NIpH BakUWHalun 
eee SSS 


Onpit 


KouTpoub 


Uncn0 MHTO3OB Ha 


Uncna MHTO30B Ha 100 monet 


Bpema nocyie MUO gS 6 Bpema nocuie Ee eieht 
BBeeHHA Bak- BBe ¢HHA BaK- 
UEP, BakHHa | BakiHHa Ea: BakUHHa yOutaa | usuono- 
B CyTKax AMII- : y 

TPE og ca aa ee a 

4 12 WW — — — — 

ii 10 16 — — — Eies 

10 of 83 10—14 i) 

14 61 19 14—15 21 18 415 

if ate 47 ay a 24 

21 17 15 — = — = 

30 14 10 —= — _ — 

40 Abe 2 — = — — 


o6pa3som Ha 10 cyTKu, cula6ee — 17 cyTKu). Pe3kaa cTruMyaaunA MuTOTHUeCKOE 


AKTHBHOCTH CBH3aHa, MO-BHAHMOMY, 


C HaJIMYHeM B BaKI[MHe 2KHBBIX MHKDPOO- 


HBIX Tel. Ilo Kpalineli Mepe, BO3JelicrBue yOuTOH HarpeBaHiemM BaKUMHE! EV 


ano B cpeqHeM 33 MutTo3a Ha 100 no- 
Jie 3pCHHA, YUTO 3HAUHTEJIbHO BBILLe 
YHCJIa MHTO30B, MOJIYYeHHBIX B pe- 
3yJIbTaTe BBeeHHA cusnomorMyec- 
Koro pactBopa (14 mMuTo30B), HO 
IIPHMepHO BABOe HW2Ke YHCa MUTO- 
30B, MOJIYYeHHIX B Cele3seHKe pH 
BBeJI@HHH XKHBbIX BaKI[HH. OTOT pe- 
3YJIbTaT XOPOWWO coBMayaeT C TeM, 
4TO IIPH BBeJeCHHH XXMBbIX BaKILHH 
HMMYHHTeT MO BCe€M CBOHM I0Ka3a- 
TeJIMM COBeplieHHee, YM IPH BO3- 
WeHCTBHH yOUTHIX BakWMH. CTHMyJ1A- 
IMA MHTOTHYECKOM AaKTHBHOCTH CBA- 
3aHa, MO-BHJMMOMY, CO crelu@uyec- 
KHM JleHCTBH€EM HM€HHO NIpOTHBOUYM- 
HbIX BaKUMH, TaK KaK BBeJeHHe B Te 
Ke CPOKH HB TeX Ke KOMMYeCTBAX 
BakUuHbl BLUYK wu yOuTok TudosHoK 
BaKUHHbI aylO HHTCHCHBHOCTb MHTO- 
THYUeCCKOH AaKTMBHOCTH, IipakTH¥eCKH 


: EV-7 AMN—3270 
S 60 . 
> Yj 
Sy yy 
ES WY) 
=| BY 
2 40) yy 
le 77 
S| WA 
=H VW 
a GGG 


470 MIT 3090 4 7 101721 20 Dcym 
Gpema nocne Obedenua bakuurel 


Pue. 1. Mutotyyeckad -akTHBHOCTb cCele3eHKH 
MOPCKHX; CBHHOK MNOCJI€ BBeeHHA 2KHBbIX 
TIPOTHBOUYMHBIX BaKIHH 


coBnajlarouly!o C TOH, KoTOpas Opia n0- 


ayueHa pv BBeenuu cu3sHomoruyecKkoro pacTBopa. Takum oOpa3om, mpell- 


a 
32H if iT il 
oe) 
Sie 
s 3 
ss WA 
17 04 4 cy. 


Apems nocne Gbedenua GakuuHo/ 


Puc? 2. MutoTuyeckad akTHBHOCT 
ceme3seHKH| MOPCKHX CBHHOK ® Tocue 
BBeCHHA (H3HOMOrMYeCKOrO pacTBO- 
pa (J), pakunupr BIDK (//) u yOuTor 
TuposHoli BakiHHBI (JJ J) 


nojoxKenve O TOM, YTO CTHMYJIAUHA B aH- 
HOM CJly¥ae CBA3aHa C BBeeHHeM OesKOBBIX 
BeleCTB, JO2KHO ObITb oTBeprHyTo. Han6o- 
lee MpaBonoAoOHo mpepzcTaBrenve, 4TO 0- 
BbILICHHE MHTOTHYeECKOM AaKTHBHOCTH B Ceve- 
3CHKE : HEMOCpPeACTBEHHO BbI3BaHO PasBHTHeM 
COCTOAHHA AKTHBHOTO HalpsxxKeHHOrO HMMy- 
HutTeta. B ywacTHOCTH, MOXKHO MpeAnosarath, 
YTO B pe3YJIbTaTe’ MPOHCXOJAMIMX B CeleseH- 
Ke MHTO30B BO3HHKaIOT TeHepallMH KJIeTOK, 
oGeCNeyHBaloulux OCYUeCTBIeHHe 3all\HTHbIX 
peaKUHH OpraHu3Ma Ha BBeeHHe HMMYHOTeH- 
Horo (bakTopa. 


TIpupeyenHble BbIle pesysIbTaTbl HMCIOT IpeABapHTebubIM XapakTep H He 
MOSBO/IAIOT PeIWHTb PAL BOSHHKAIOWMUX 3eCb BOMPOCoB. B wacTHocTH, m0Ka He 
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BbIACHeHO, CMelMpuuHa JIM MHTOTHYeCKad peakUHA Ha BBeeHHe) Peas | 
BakiuHbl. He ucKO4eHa BO3MOXKHOCTb, 4TO pa3sBHTHe HCCeqOBaHHh roswom 
Ha OCHOBaHHM «MMTOTHYeCKOFO KpHTepHaA» CocTaBHTb ceOe mpeAcTaBseHHe 

CpaBHUTeIbHOM peakUMM OpraHH3Ma Ha BOSeHCTBMe PaSIMUHbIX MO HMMY HOMO 
raveckoli appeKTHBHOCTH MpelapaToB BakuMH. Kpome Toro, Halle aJibHel: 
Wel 3aaveH ABAeTCA COBMECTHTb MOACYeT YMCA MHTO3OB C MOpdOJIOrH4eCcKHN 
aHaJIM30M KJICETOK, C TeM YTOObI BbINCHHTb, KaKHe KJI€TOUHbIe SJICEMeHTHI Cee: 


3CHKH MpHCTyNaioT K YCHJIeHHOH MpomMdepallHu B OTBeT Ha BBeeHHe Pa3JIH4HbLy 
MmpenapaToB Baku. 


Tloctynusio 
9 XII 1957 
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Wornagn Axkanemun HayK CCCP 
1958. Tom 119, Ne 2 


IFEHETHKA 


H. H. MEJBEJIEB 
O JIMHEMHbIX MbILIAX CC-57-BEJIbIE 
(ITpedcmaeaexo axademuxom H. H. Il manveaysenom 18 XII 1957 ) 


Mein CC-57, 6emble H KOpudHeBEIe, ObIIH BLIBELeHbI Hamu NyTeM CeyleKIHH 
YacTH THOpHAHOO NOTOMCTBA, NOMYYeHHOFO OT CKpeUMBaHHA JeHKO3HOM CaMKu 
Cc camiom Hepakosoli mHuu C-57-uepupie *. HacKobKo HaM M3BeCTHO, JIHHH 
OeNbIX H KOPHUHEBHIX Mbileli CC-57 aBuJIHCb, 10-BHHMOMY, NepBbIMH OpHrH- 
HaJIbHbIMH MW MOKA eCJMHCTBeCHHBIMH, BbIBeJeHHbIMH B CopBetcKom Co103e; BCce 
Apyrve pa3BoMMble y HaC JIMHHH MbIlWell HMNOPTHPOBAaHbI U3 3apyOexKHbIX Ja- 
Oopatopui. Mp CC-57 nonyunau JOBOMbHO WIMpoKoe MpHMeHeHHe, TiaBHbIM 
06pa30M B SKCIepHMeHTaJIbHbIX HCCeAOBaHHAX 10 paky. B mocuequee Bpema 
OlarowapA BCeOOUeMy MpH3HaHHIO BaXKHOCTH MOCTAHOBKH OMBbITOB Ha UMCTOJIN- 
HeMHbIX 2KHBOTHBIX MbilUH CC-57 sce valle H WIMpe Ha4YMHaIOT HCNOJIb30BaTbCA 
HB Apyrux OvomorMuecKHX WH MeQHUMHCKUX Ja6opaTopuax Corsa. 

Ucnomb30BaHle B OMbITaX YHCTOJMHEHHBIX XXHBOTHbIX 10 CpaBHeHHIo C Gec- 
MOPOJHbIMH CBA3AHO C PAAOM BaxKHbIX MpenMyltectsB. Ilo1po6Ho onu paccmorpe- 
HbI HaMH B Apyrol cTaTbe. CoBeplIeHHO HeCOMHeHHO, YTO HHTepec K UHCTOVIM- 
HeHHbIM 2%KHBOTHbIM MO Mepe YBeHYeHHA CTeMeHH HX HHOpHAMHTa Oyyer Bce 
Oomee BOSpacTaTb, H OJHOBPeMeHHO BO3PaCTeT HM BaXKHOCTb UX OOLeOuOMOrH- 
yeCKHX HW CMellMaJIbHbIX XapaKTePHCTHK. 

TlepBuuHble CBeeHHA O MbIlwax CC-57 OniiM omyOMKOBaHbI HaMH B 1947 r, (3). 
K coxkasleHHio, B ABYX Moculelyioulux cooOuleHHaAX MO aHHOMy Bompocy (?, 3) 
cTaTHCTHYecKHe JaHHble O OeJIbIX H KOPMUHEBHIX MbilWax CC-57 Obiiu onyOun- 
KOBaHbl CYMMaPHO, HECMOTPA Ha TO, YTO OHM B TeYeHHe BCeH HCTOPHH UX Cylle- 
CTBOBaHHA pa3BOJHJIHCb HU pasBOAATCA He3aBHCHMO OHM OT Apyrux H, Culeo- 
BaTe@JIbHO, TeEHETHYCCKH Pa30lIJIHCb KaK [Be CaMOCTOATEIbHbIe JIMHHH. 

Hactoatee coo6ulenve ABJIAeTCA B aHHOM CepHH MepBbIM, B KOTOPOM MbILI 
CC-57-6emble OMHCbIBaIOTCH KaK CaMOCTOATeIbHaA JMHMA. UTo *e Kacaetca 
WBYX Mpesbiyuiux myOmMKalu mo JaHHomy Bompocy (7, *), TO OCHOBHbIe HX 
HeJOCTaTKH MIPUMeHHTebHO K OeJIbIM MbIlamM CC-57 yacTH4uHo Obl paccmoTpe- 
HbI HAMM paubllle (*), a YaCTHUHO OYAYT 3aTPOHYTHI NosfHee, MO Mepe HaKorie- 
HUA JlaJIbHeMUIMX JaHHbIx. CrarucTuueckve aHHble, Ha KOTOPbIX OCHOBbIBaeTCA 
HacTodllee CooOuleHve, OXBaTbIBaeT MOUTH 5-meTHHH Mepnod HaOm0qeHnh — 
c 12 XI 1952 r. no 1 IX 1957 r. Caeqenua o KOomMYeCTBe NaBLUIMX H 3a0uTHIX 
3a 9TO BpeMA MbIllleH HM O THMaX HM KOJIMYeCTBE BOSHHKUIMX y HHX CNOHTA@HHbIX 
onyxoueli mpuBefeHb! B TaOu. |. 

B gonmouHenve K mpescTaBJIeHHbIM B TaOIHIe JaHHbIM HeOOXOAMMO CleaTb 
celyioulve 3aMeyaHua. B TaOmMlly BOULIM OCHOBHbIe AaHHble TOMbKO O TeX 
MBILMaX, KOTOpble pasBOAWJIMCb BO BCeM COrlaCHO NpaBulaM pasBeeHuA JMHeH- 
HbIX 2KHBOTHBIX, MOApOOHO ONMCaHHbIM HaMM B ApyroH cTaTbe HW Ha KOTOPbIX 
WIM Ha HOBOPOXKJeCHHBIX MOMeTaX KOTOPbIX He CTAaBUJIOCb HMKaKHX ONIBbITOB. 
Uactb 3THX MbIllel nasi eCTeCTBeEHHOM CMepTbiO HIM OT pasHbIX HHTePKYppeHT- 
HBIX 3a60eBaHHH, 4acTb Ke Oblia 3aOuTa MO HCTeYeHHA WOCTATOYHO AWVMTeb- 
HOrO MepHowa HaGmogenui. Kaxkqaa napulad WIM 3a0MTas MbIllb BCKPbIBaJlaCh 
JIM4HO MHOIO C MOAPOOHEIM MPOTOKOMMPOBaHHeM Pe3Y/IbTATOB BCKPbITHA B CeK- 
UMOHHOM 2%*KypHase. Bce u3MeHeHHbIe BHYTPeCHHWe OpraHbl MbIlled, BUMMbIe 


* Hanomuum, 4To dopmysa CC-57, mpucBoeHHad HaMH MbilamM OGenx JIMHUM, OOpasoBaHa 
CAMAHHeM (POPMY.A reHOTHMOB MbILUe! MCXOMHBIX POMUTeMbCKUX TMHHH (CH C-57) u moquepKHBaeT 
MX THOpugzHoe nponcxowgenue. Jlanbueiiwad xapakTepHcTHKa MbILeH Mo MACTH OCYILCCTB.EHA 
puOaBseHueM K OCHOBHOH opmye MpHJaraTedbHblx 6eble HIM KOpH4uHeBble (CC-57-6ennIe 
u CC-57-KopH4HeBble) B COOTBETCTBHH C MpaBuiamu MexfyHapowHoro KOMuTeTa MO cTaHapTH- 
3allMH HOMCHKJaTypbl Aa HHOpeqHEIx HHH (°) — CC-57-White (CC-57-W) u CC-57-Brown 


(CC-57-Br) (8). 
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HeBOOPYy2KeHHBIM TJla30M ONYXOJM HW OMyxXoseBUANbIe paspacTaHHs (puKCH poBa- 
much 10% cbopMasMHOMC TOCseAYIOULHM MCCJIeOBaHHeM UX Ha THCTOJIOTHYCCKUX | 
mpenapatax. Hakouell, HeKOTOpble CMOHTAHHO BOSHHKIIMe ONYXOMM HCIBITHI- 
BQJIMCb Ha HX CHOCOOHOCTh MepeBHBaTbCA Ha MbIllaX Pa3JIMUHbIX JIMHHH. 


Ta6Onmuna 1 


CpeeHua O KOuIMUeCTBe MaBLINX HIM 3aONTHIX JIMHelHbIX MbIMIeH CC-57-6eNbIe HO 
BOSHHKIUMX Y HHX CMOHTAHHBIX OMyxovax (110 Bospactam) B 1953 — 1957 rr. 
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IIpumeuaune. B cKoOKax yKasano oOulee 4YHCIO OMyxovIeH serKHxX. 


M3 Wannpix Tada. | (3a ucK0OUeHHeM TOH HX YaCTH, KOTOPaA uMeeT Gomee 
y3Koe 3HaveHHe HM OyfleT U3NOKeHAa B CielMaJIbHbIX COOOWLEHHAX) MOTYT ObITb 
CleaHbl CeXYIOWMe BbIBOLEI: | 

1. K nacroauemy momenty mpmmm CC-57-6enbie npommu 35 noKkomeHnit | 
uHOpHAunra. Iipu npuusTod B WaHHOM Culyyae CucTreMe HHOpHyuHra (cKpellu- 
BaHHe OpaTbeB C CeCTpaMH) CTeMeHb FOMOSHTOTHOCTH MbIlileli Joctursaa 99,99 %. 

2. Hecmorps Ha BbICOKYy!0 CTemeHb HHOpHANHra MpIUH CC-57-6enble BNOHeE | 
MWIOMOBHTbI WH %XH3HecnocoOHbI. Tak, HalpHMep, CaMKH-poOHavasb HHI 
HeECKOJIbKUX MOC JIeQHAX TWoKOMeHHH (28-ro, 29-ro, 30-ro u 3l-ro) B Teyenue Boc- 
IIPOH3BOUUTeIbHOrTO MepHofla MasiH CooTBeTcTBeHHO 42, 38, 36 u 42 mpm. 
OQ MpoOJKHTeIbHOCTH %KH3HH MbllleH HeKOTOpOe mpeycraBsenne jaorT 
uuppbl Tab. 1 c MompaBKOH, OAHaKO, Ha TO, 4YTO, KaK CKa3aHO BDIlle, YacTb 
YUTeHHBIX B TaO/IMMe MbIlWeH Malla WO JOCTHKeHHH MWpeleIbHOro Bospacra, B 
TO BpeMA Kak Apyraxd HX YacTb Oblia 3aOMTa HeCKOJIbKO paubille. 

3. Mpmmu CC-57-6enbie OTHOCHTeIbHO pe3HCTeHTHbI K HavOomee uacTbIM 
uneKUMOHHEIM sadoneBanusam. IIpu cyuecrByiomlehH y Hac cucTreme KOpMJIeHHS, 
yxoJa M OOpallleHHs C XXMBOTHBIMM B TeYeHHe OTYETHOTO MepHosa MbI HM pa3sy 
He HCHBITbIBAIM 3aTpyAHeEHUH B paOoTe oT sa6oueBaHHi MbIel NapaTudom us 
nceBoTyOepky1e30M, a CAMHHUHEIe CLYYaW SKTPOMEMH YCHeWIHO MUKBUMpO- 
BaJIMCb TIWaTeIbHOH BbIOPaKOBKOM OOJIbHbIX 2KHBOTHBIX. 

4. Mpnuu CC-57-6enble upesBblvalHOo pesHCTeHTHbI K paKY MOJOUHBIX *Kees. 
Sa |4-nernmi mepwox ux cyllecTBoBaHHA Tok HaOmIOLenHem mpouno Gonee 
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1000 MbiueH, w CnoHTaHHbIit pak MOuOUHBIX xKee3 He Obl oOHapy2KeH y HUX 
HH B OfHOM cyrlyyae (74). 

5. Hecmotpa na BbICOKY10 FeHOTHMYeCKYI0 pesHCTeHTHOCTL K CHOHTaHHOMY 
Paky MOJIOUHBIX 2Keles MbIWH CC-57-Geble BeCbMa BOCIIPHHMUMBbI K (akTOpy 
MooKa. B pe3y/IbTaTe HCKYCCTBeEHHOPO BBeAeHUA CTO HOBOPOXRACHHBIM MBILWATAaM 
mO CTaHAapTHOH MeTOsMKe B CpeqHem oKo0 50—55% camoK BnocseICTBUN 3a- 
OOuleBaloT PaKOM MOJIOUHBIX Kees. Oe stu ocoGennocTu GembIX MbIUIeli CC-57 
WealoT HX BeCbMa yROOHOM MOJeJIbIO WIA IKCMepUMeHTaJIbHOTO HCCIeLOBaHuA 
STHOJIOIHH HW MaTorene3a ONyxouleH yKa3aHHOl NOKaIN3alluH. 

6. HanOouee uactoli dopmoli cnonTaHHbIx onyxovlelt y GembIx MbILeli CC-57 
B TeyeHHe OTYETHOFO NepHOa ABHJIHCb CJHHHUHDIE WIM, Valle, MHOXeCTBeHHbIe 
onyxoM Jierkux. M3 182 mpmueli crapmie 10-mecaunoro BospactTa onyxouIM ser- 
KMX (aeHOMBI, aeHOKapUHHOMbI uM Ap.) Obi Haligenbt y 11 camoK u 4 camuop, 
4To cocTaBssxeT 8,3%.Y 6 u3 STHX MBIWeH ONYXOUH ObIIM eCMHMUHEIMH, y 6 MBI- 
IWeH PasBuJlOCb MO Be ONyXomM uM y 3 MbIlMei — no TpA OMyXOH Ha MbILIb. 
CuefopaTeIbHO, Hapsily c MbItamu aunuit A, I nu HeKoTOpbIxX Apyrux, XapakTe- 
PHS3YIOUIMXCA MOBHIMMeEHHOH WIM Jake BbICOKOH YaCTOTOH CNOHTAHHbIX ONYyXoulel 
JlePKHX, MblillM CC-57-Oeble mpescTaBsAloT COOOl BecbMa YNOOHY!O MOJeuIb Ls 
H3Y4eHHA STHOJOPHH UM NaToreHesa ONMyXosleli JerKHX. 

7. B MpoTHBOMONOXHOCT OebIM KOPHUHeEBbIe MbILIM CC-57 (1°) oKasanuch 
Topa3qo Oowlee Pe3HCTEHTHBIMH K CHOHTAHHbIM OMYXOJAM YKa3aHHOrO oprana: 
y 107 ucceqoBaHHbIX HAaMH KOPHUHEBbIX JIMHCHHBIX MBILeH TOTO %Ke BoOspacta 
Oblia HalifleHa €MHHCTBeHHaA ajleHoMa JlerKOrO, 4TO CocTaBsAeT MeHee 1% no 
OTHOUeHHIO K OOWULeMy YHCY HCCeLOBaHHbIX Mbillel. JlambHeMllee WoKasa- 
TeJIbCTBO TeHOTHMHYCCKON HEOAHOPOMHOCTH OeJIbIX H KOPHUHEBLIX MBIWeH m0 
OTHOUWeHHIO K ONYXOJAM JerKuX OyeT NpekcTaBseHO HaMH B OTJeJIbHOM CO- 
oOmjennn (11). Snecb xe MbI MOXKEM JIMIMb OTMETHTh, YTO B Pe3yJIbTATe OMHOKpat- 
HOrO BBeJleHHA MbIluamM ypetaHa no M, Bb. WmwnKuny (* *) onyxomn smerKux 
BosHuksIH y 100 % GOembIx MbIlleli B cpeqHem m0 7,18 onyxoslel Ha MbILIb, B TO 
BPeMA Kak CpeAH KOPHUHEBBIX YHCJIO OMYXOJeBbIX MbIMeH H YHCIO ONyxXoueu 
Ha MbIllIb OKa3aJIMCb paBHbIMH COOTBeTCTBeHHO 15,8 u 0,15 %. 

8. SHauHTeIbHO pexKe BOSHUKaIM Y OevIbIX MbIlleH CNOHTAHHbIe JI€EHKO3bI, 
paKH KOXKH HW OMYXOH HeEKOTOPHIX Apyrux elle Ooulee peMKUX NOKaMHsallNh 
(HampuMep, CapKoMbI cpesocTreHusa). He uck104eHa BO3MOXKHOCTh, YTO H B OTHO- 
IN€HHH HeKOTOPbIX U3 YNOMAHYTHIX OMyXoseH Pe3HCTeEHTHOCTb OebIX H KOPHU- 
HeBbIX MBIIeH He OMMHAaKOBa, JIA Yero TpeOyIOTCA JalbHehwMe HaOIOeHHA UH 
9KCIePpHMeHTEI. 

9. Tlomumo BKJIOUCHHBIX B TaO. | MbIIleH, MOM HalIHM HaO10eHHeM IIpo- 
WWIO WIM HaXOMMTCA B XAKMBEIX 3HAYHTeIbHOe KONMYECTBO HHYeM He OOpaboTaH- 
HbIX MbIIeli KOHTPOJIbHbIX CepHH (MO CyWecTBY TaKHX %*Ke JIMHeHHbIX MBILWeH, 
XOTA HW 3HaYalluxca NOL pyOpukol «MOLONbITHBIX»), a TaK2Ke BO MHOTLO pas OOsb- 
Wee KOJIMYeCTBO COOCTBEHHO MOJOMbITHBIX MbIIWel, KOTOPbIM BBOAMJIHCb uccue- 
IYyeMble BellleCTBa H3 pa3HbIX TKaHeli 2KMBOTHBIX HW YeOBeKa. JlanHble 00 9TUXx 
MbIWaX HAaXOJATCA B MOJHOM COrmacHH C MpHBeCHHbIMH BbIBOJaMH, MOKasbl- 
Bax, UTO pM OTCYTCTBHM Y MbIIleH areHTOB THIa (pakTOpa MOJIOKa, ypeTaHa H 
MM TMIOJOOHBIX aMIWIMTYLa HM YacToTa HOBOOOpas0BaHHl y GOebIx MbIIWeH CC-57 
He BbIXOAAT 3a MpefeNbl TAKOBLIX Y JIMHEMHBIX. 

Mucrutyt STMAeCMHOJIOTHH H MUK poOMOJIOrMu Tlocrynu.io 


um. H. @. Tamasea 72 MI GIST 
AxkajlemHH MeqHIMHCKHX HaykK CCCP 
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Jloxnaynn Akafgemun wayx CCCP 
1958. Tom 119, Ne 2 


PHAPOBHOMOlH A! 


A. ®. TYHbKO 


BJIAAHHE MPOTOYHOCTH BOAOXPAHHJINIA HA COCTOAHKHE 
JIOHHOM ®AYHbI (HA NIPHMEPE FOPbKOBCKOrO BOJOXPAHHJINITA) 


(IIpedcmaeaeno akademuxom H. H. Llmaaveaysenom 18 XII 1957) 


TIpo6meme cbopmupoBaHua cbayHbl BOAOXpaHHJIMU, B HacTOAee BpeMA yle- 
JIAeTCA OOJIbINOe BHAMAHHe B CBA3H C 3afauel BCeCTOPOHHerO XO3AHMCTBEHHOTO! 
MCNOMb3OBAHHA CO3MaBaeMbIX BOAOeMOB. OnyOmuKoBaH pA CnellHasbHbIX paoor,, 
NOCBALLCHHBIX IIporHosy PopMupoBaHuA OeHTOCa B BOOXpaHMuuax (1°). | 

OG6cieqya B TeyYeHHe psa Jer yuacToK Bourn B paHoue 3aperysIMpOBaHHA 
naoTHHoh Toppxosckoh TOC, a 3aTeM BOSHHKiee BOMOXPaHHJIMUe, MbI MOJy- 
YHJIM HOBbIe JaHHble O XapakTepe H3MeCHEHHH AOHHOM *bayHbl HW HaNpaBJIeHHH ee! 
(pOpMHpoOBaHHA B BOOeMe. 

PaOoTbI MpOBOAMIMCh Ha YeTHIpeX CTBOPaX, YCTAHOBJICHHBIX Ha MecTe Oy- 
yulero BoxoxpaHusuuta, B 12; 34; 84 u 150 km or naoTnHbl. Kaxyqomy KpynHomy) 
O6uoToNy, pacnosloKeHHOMy Ha CTBOPe, COOTBETCTBOBaIa TOUHO MpHBA3AH- 
Had K OeperoBbIM OpHeHTHpaM CcTaHuMA. Ha ocHOBHOM CTBOpe, pactOJIOXKeHHO} 
B 12 KM OT MJOTHHbI, MpoOL! OpasHcb B HaBHralMio exkKeweKalHo, Ha Apyrux 
exemecaduHo. B 3HMHHH MepHo MaTepHan coOupaca Tpw pa3a. na cOopa 
JOHHOH (ayHbl MpHMenssIcA NHOUepnatenb Ilerepcena, JaBaBlUHH yOBJeTBO: 
PHTEJIbHbIe Pe3yJIbTaTbl Ha WaHHOM OunoTone. 

Topbkosckoe Boxoxpannsume, WuHOK 434 km vu oObemom 10,3 km? nauamc 
3allOJIHATbCA B OKTHOpe 1955 r. pH NOBbILIEHHH YpOBHA peku Ha 6 Mm. BecuHok 
culeqyroulero roa ypoBeHb NOAHAICA elle Ha 8 M, uw B 1957 r., Moce MOBbILe- 
HUA YPpOBHA elie Ha 4 M, 3AKOHUMIOCb 3aNOsHeHHe BOJOeMa. Y2Ke MepBoe MOBEI- 
IeHHe yYpOBHA Ha 6 M MpHBeO K 3HaYHTeJIbHOMY MOHH2KeHHIO CKOPOCTH TeYe- 
Hua (Ha 60%) H HHTCHCHBHOMY OTJIOXKEHHIO Wa HM Me/JKOM TiMHbIMO BCel M0- 
BePXHOCTH [Ha B palione AeHCTBUA NosMopa. Qror mportecc elle Sosee ycuuHC# 
Mp MOCeLyIOuleM MOBbILWeHHH YPOBHA. | 

Ilo ckopocTHoMy pexXHMYy BO3HHKIWIMH BOJoeM pa3qemusicAd Ha Be 4acTH: 
HeMpoTouHylo uM CJlaOoNpoTOUHy!O — CO CKOpocTAMH (CpeHHMH MO BepTHKauu} 
no 15 cm/cek (3aToMeHHbIe yrobaA Tolimpl BMecte c 40—50 KusoMeTpoBbl 
MPHNJOTHHHBIM paHOHOM OpiBulero pycJia Bourn), A MpoTOUHyIO — co cKopo- 
CTbIO CBbIIe 15 cm/ceK (OplBuee pycJio Bowlrd Ha BCeM IpOTA2KeHHM 3OHbI NOL-+ 
mopa, HayuHas c 40—5O Km oT MVJIOTHHBI). 

H3menuBuiMiica TuAposlornyeckui pexkKHM BOOeMa OnpeednJ HanpaBJeHn 
pa3BUuTHA WOHHOK cbayHbl. B HacTynMBUyIo MocJe MepBoro nokbeMa 3uMy, & 
3aTeM B TlepBOH MOJIOBHHe JileTa B BOMOeMe COXpaHHJICA NCaMMOpeO@UJbHbI Yh 
JMTOPeOPHJIbHbIM KOMMIeKCbl pewHoH dayubl. Apo mcamMopeodusbHOrO KOM+ 
MJleKCa OpfaHH3MOB B YCJIOBHAX HesaperyJMpOBaHHOM PeKH Mpu CKOpocTH Te+ 
yenna 40—110 cm/cek cocTaBlasIM BbICOKO peodubHbIe cbopmbl Cryptochiro+ 
nomus (raOu. 1), a cpequ MuTopeodusioB Ha MepBOM MJlaHe CTOAJIM JIHUMHKA 
pyyettuka Hydropsyche ornatula. SrococrosHue JOHHOH cbayHbi ObiIo xapaK4 
TePHBIM JIA BCerO yYacTKa peKH B palione Oyfymsero ToppKoscKoro Boyoxpa- 
HH JIMA. | 

‘Hsmenenve mcaMMopeodpuJIbHOrO KOMMJIeKCa OpraHH3MoB, 3acenaBuiux 90% 
BCeli NOBepXHOCTH PeKH, Pe3KO MpOABHJOCb B Cepesune uionA 1956 r. BUcUes- 
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Ta6Ouauna 1 


Vi3menenne cocTosHvs JOHHOM dayHbl KpynHoro necka OpiBero pycaa p. Bourn nocae 
3aperyJMpOBaHUua cTOKa 


Pycso pexu BogoxpaHusuule, yuacTKH OplBIero pycna, VIII 1956 r. 
cO CBO6OXHDIM 
700 cm /cex 
i 12 Km*, 32 KM, 84 KM, 15 ; 
T'pynna oprakusmos et. 5 es 12 See: 22 onicee 18 mee 
uncno | OHo- | uHNcnO | G6HO- uHcno | CHO- | 4HCIO | GuO- | 4ucNO | G6HO- 
8K38. |Macca**| 9K3. | Macca 9K3. | Macca 9K3. | Macca 9K3. | Macca 
Tendipedidae 1548 | 0,430} 910 |11,240) 890 | 1,228) . 270 | 0,178} 280 | 0,460 
peodusst—Crypto- 
chironomus 1512 | 0,369} — — — — — -— -- — 
nesopuibt — Ten- 
dipes — _ 830 |41,4160) 280 | 0,950) — — 20 | 0,120 
ApyrHe SKOJIOrHY4. 
Ppynnet 36 | 0,064} 80] 0,080! 610 | 0,278] 270 | 0,178] 260 | 0,340 
Oligochaetae 60 | 0,060 20 | 0,040 
Ordella 60 | 0,100 
IIpoune 30 | 0,030 
DiCIO DOM en | 1OOG1 | 20,590 O40 md 270i COO ela 28 290 | 0, 248! 280 | 0,460 


* Tloka3aHbI yJasIeHHOCTb OT MJIOTHHbI HW CKOPOCTb TeveHHA (CpeAHAA NO BepTHKawH). 
** BpipaxkeHa B rpaMMaX Ha KBafpaTHbiii MeTp. 


HOBeHHU NouTH BCex JMUHHOK Cryptochironomus Ha BCeM MpoTaxKeHHH Nop- 
mopa (43 12 @opm coxpaHnsucb JMUlb ABe — ca6opeodusbubie Cryptochiro- 
nomus gr. defectus u C. gr. fuscimanus); Kk sToMy cpoKy norHOJM wu JIMUMHKH 
Hydropsyche ornatula us smTopeodusos. 

B KOHUe HIOHA HavaJlocb 3aCceJIeHHe BHOBb BO3HHKUIMX OvoTonoB. BuauadJie 
STOT Ipollecc CoBepuiaJica B MpHOpexKbe BOAOXPaHHJIMULa, a B KOHUe MIOJA OH 
pacnpocTpaHuJica Ha BCIO MJlomasb Bofoema. Ha xapaktep 3aceJieHua pelllato- 
ikee BJIMAHME OKa3aJI CKOPOCTHO! pexKUM, YCTAHOBMBINMUCA Ha, Pas JIMYHbIX 


e/mé cmjcer SIM a 
2 29 1200 
[ 
10 : 1000 
i, | 
S s 
6 
S S 
S S 


12 de, 64 130 km 
PaccmoaHue om NAOMUHE! 


Puc. 1. Komwuectso JOHHOM cbayHbI NpH pasHbIX CKOPOCTAX 
TeuveHHA B OblBiliem pycue Bourn. J— 6uomacca, 2 —',oousuie, 
3 — CKOpocTh TeyeHHA 


yuacTKax Bofloema. K aprycty BCe HelpoOTOuHbIe HM MaJOMNpOTOYHBIe OuoTONE, 
HeCMOTpA Ha HX pasJIHMYHOe MCXOMHOe CocTOAHKe (Jyra, namun, seca HT. te) 
OKa3aJIuCb TYCTO 3aCeJIeHHBIMM JIMYMHKaMM MOTbIJIA Tenaipes (0 5610 9K3em- 
IsipoB OOWMM BecoM 23,7 r/M”), a 3aTOMJIeHHbIe KyCTapHHKM, KpOMe TOTO, 
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u wuuuHKamu Endochironomus u Procladius. Oror npollecc He KOCHYJICA JIMLIb 
yuacTKOB ObiBuero pycsia Bourn c coxpanuButelica mporounoctbw. Ha Takux 
OuoTonaX MOTbIJIb H [pyre XKHBOTHBIe, MOCeIMBIUMeCH Ha 3aJIMTbIX YFOJbAX, 
HH B 9TO BpeMA, HM 103%Ke He MOABJIAIMCb (Ta. 1). 

B padbueltem JuHamuka Onomacchi GenToca B HeMmpOTOUHbIX OvOTONAaX OMpe- 
JlesIA ach OCOOCHHOCTAMH XKHSHEHHOLO WHKJIa KOMapoB Tendipes, cocTaBJIABLUMXx 
OcHOBy JOHHOH dayuHut. B mpoTrounbIx %Ke OnoTonax B TeYeHHe BCero Ce30Ha 
OTKPbITOH BObl COXpaHHJICA TOKO O6eAHEHHEIM KOMIJIeKc peyHOH dayHbl 
(ra6. 1, puc. 1). 

Takum o6pasom, B TopbkoBcKoM BoJoxpaHHJIMUe B NepBbllt Tro ero Cylle- 
CTBOBAHHA OCaGJIeHHe MpPOTOYHOCTH B YaJIeHHbIX OT MIOTHHbI yYacTKaXx ObIB- 
iuero pyCJla peKH BbI3BaJIO THOeb peodHJIbHbIX (OPM, HO OHO OKasaJIOCb HesO- 
CTaTOUHbIM JIA MOCeJieHHA 3ecb JM4NHOK Tendipes, OOHIbHO 3aCeJIMBILUMX BCe 
HeMpOTOUHbIe OuoTOMbI BOMOeMa. Pe3yJIbTaTOM 9TOFO Mpollecca ABHJIOCh OOeHe- 
HHe peyHOol tbayHbl B MpOTOUHbIX y4uacTKaX ObIBUero pycCJla peKH H pa3sBHTHe 
JOHHOM dayHbl OSepHOTO THIa TOJIbKO Ha HeMPOTOUHbIX ONOTOMAaX BOMOXpaHH- 
Jmula. 

B wesiom, B CpaBHeHHH C peKOH, CpeHaAA OnoMacca JOHHOM :bayHb! WHpoKoH 
YaCTH BOMOXpaHUJMIlla B MepBbIM TO, 3HAYMTeJIbHO YBeJIMUNJIaCb 3a CUeT HeMpo- 
TOUHBIX H CaO MpOTOUHbIX OHOTONOB. 

OrmeveHHble H3MeHeEHHA NOHHOHM (payHbl OKaKYT BIIMAHMe Ha Mpolecc Pop- 
MUpOBaHHA pbIOHOTO cTayla BOMOXpaHHJInua. 


MucrutyT 6nomorHu BO_OXpaHHuJUUy, Ilocrynusto 
Axkajlemun HayK CCCP 17 XII 1957 


HWHTHPOBAHHAS JIMUTEPATYPA 
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Hokaayn Akanqemun nayx CCCP 
1958. Tom 119, Ne 2 


BOTAHHKA 


B. F. KAPTIOB 


KOHKYPEHUMA KOPHEH JIPEBOCTOS HW CTPOEHHE 
TPABAHO-K YCTAPHHYUKOBOLO APYCA B TAEDKHbIX JIECAX 


(ITpedcmasaeno akademuxom B. H. Cyxaueeoim 4 XII 1957) 


Hsyvenne B3aMOOTHOMIeHHIi MeXxKLy pacreHuAMH B (pUTOLeHOse MpUu3HaeTcA 
OMHOH W3 BaxKHeHIUHX 3aad COBpeMeHHOM reoOoTaHuku. Sasaya 3Ta JowoKHA 
ObITb pellieHa B OCHOBHOM 9KCIepHMeHTaJibHo. MmMenHo Takum WyTem OblJIM m0- 
JIYYeHbI NepBble WaHHble OO OTPHUaTe/IbHOM BJIMAHHH KOPHel JepeBbeB Ha pocT 
HM pa3BHTHe TpaBAHOrO MOKpoBa B JleCHbIX PuTOWeHOsax (1, 7, © 7). Jlanupie 
3TH KaCalOTCA JIeCOB 3aCYIUJIMBbIX OOJlacTeH, Te MCCYUIeHve MOUBbI KOPHAMH 
JlepeBbeB ABJIAeTCA OMHOH H3 TlaBHeHWIMxX POpM BO3eHCTBUA MpeBOcTOA Ha 
pacTeHHA TpaBAHOrO MOKpoBa. 

Jio nocJieqHero BpeMeHH, OHAaKO, CJlaOo M3y4eH BOMpoc O 3HaveHHH B3aH- 
MOOTHOMeHHH MexK]y KOPHEBbIMH CHCTeEMaMH B CTPOeCHHH TpaBAHO-KYyCTapHHYKO- 
BOrO Apyca B Tae%KHbIX Jlecax. 

B wWellax ycTpaHeHuaA STOrO MmpobeJla JaOopaTopuel JIecHol TreoOoTaHuKu 
Uuctutyta seca AH CCCP Onin npoBetenbl paOoTbl 10 U3y4eHHIO BJIMAHMA 
KOpHeH JlepeBbeB Ha COCTaB HM CTPYKTYPY TpaBAHO-KYCTapHH4YKOBOTO Apyca 
B eJIOBbIX JIecax CpefHeli Taliru (BoJlorogcKaa o61., XapoBckul Jlecxos). 

Pa6oTbl 9TH MpOBOAMJINCb B pasJIMYHbIX THMAaX Jleca. Sfecb MbI OrpaHHuMMcaA 
U3 JIO%KeHHeM JaHHbIX MO eJIbHHKY-YepHH4HHKy. 

Ha uccJle_yemoH TeppHTopuu cooOulecTBa eJIbHHKa-4epHH4dHHKa POpMUpy- 
JOTCA B BeEPXHHX YaCTAX HeEBbICOKHX MOPEHHbIX FPA UM XOJIMOB HM CONPAXKeHbI 
B CBOeCM pa3BHTHH C MOs30JIMcTHIMH no¥BamH. [louBooOpasytolleh nopofon 
3)leCb CJIyKaT MOPeHHble KapOoHaTHble CYIJIMHKH, TAKEJIble NO MeXaHHYeCKOMY 
coctaBy. Hu3kaad BOJOMpOHUWaeMOCTb 9THX CYIJIMHKOB B KJIMMATHUeCKHX YCJIO- 
BHAX Tae@KHOH 30HbI OOYCJIOBJIMBaeT 3HAYHTeJIbHYIO Ce3OHHYIO MepeyBJlaxKHeH- 
HOCTb IIOUB H, KaK CJleJcTBMe, HeOaronpuvATHble YCJIOBUA adpalluu B OoJJbiueh 
yacTH MouBeHHOrO mpodusia. B pesyJbTaTe MOWLHOCTh KOpHeoOuTaemoro CJOx 
M MWepHO aKTHBHOM 2Ku3HeJeATebHOCTH KOPHeH 3f/eCb pe3KO COKpalllaloTca. 
TloctatouHo, HampuMep, CKa3aTb, uTO Goslee 90% MaccbI KOpHeli epeBbeB u 
pacTenuli TpaBAHO-KYCTapHHYKOBOrO Apyca 3feCb pasMelllaeTcA B Coe NOL- 
cTusiku (3). OkcnepHMeHTaJIbuble paOOTb! MpOBOAMMCb B yYaCTKe eJIbHHKa-Yep- 
HHMWHUKa C BO3pacTOM TocnoscTBylouleH yacTH ApeBoctos B 115 a. Hpesocroit 
MMeeT cpesuior0 BEIcoTy 19,2 mM mpu cpeqHem Auametpe 19,5 cm u OTHOCHTCA 
K IV xslaccy Oonutera. CoMKHYTOCTb KpOH JlepeBbeB CocTaBsAaeT 0,8, a UCI 
crBovJioB Ha 1 ra papuo 1400. Tlogmecka net. TpaBano-KycTapHuuKOBLIM Apyc 
OueHb HepaBHOMepeH NococtaBy Hu cTpoenuio. Kpynubie sapocsim YepHuKH pas- 
6pocaHbl Ha (poHe OYeHb PeAKOFO MOKPOBAa M3 KHCJIMUbI, MAMHMKa ABYyJIMCTHOrO, 
ceMNYHHKa eBporelickoro. CrelleHb MpOeKTHBHOrO MOKPbITHA MOYBbI STHMH 
pacTeHusimu He mpepbiutaet 10—15%. Moxosoii noKpoB OTHOCHTeJIbHO pasBHT. 
CrelleHb MpOeKTHBHOFO NOKPbITHA MOUBHI 3eJIeHbIMH MXaMM WOCTUTaeT 50—55 %. 
B ocHope HanouBeHHEIit MoKpos coctouT us Hylocomium splendens Br. u Pleu- 
rozitm Schreberi Mitt. JImum no nowMxeHHsM BCTpeyaloTCA HeOOMbIINe Kyp- 
quuku Dicranum scoparium Hedw. u Sphagnum Girgensohnii Russ. 
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OnbiITbl NpOBOAHJIHCb MO CxeMe: rf 

1. Kourpostbubie mloujayKu 6e3 HapyleHHOH eCcTeCTBeHHOH CTPyKTYPbI | 
TpaBAHO-KYCTapHHYKOBOO HM MOXOBOrO APYyCoB. . | 

2. OnbiTHble MloulaqKu Oe3 HapyWIeHHOH eCTeCTBeHHOM CTPYKTYPbI NOKPOBA, | 
HO H3O0JIMpOBaHHble OT BO3AeHCTBHM KOpHeli JepeBbeB IlyTeM TpaHWleHHOH o6pe3- 
KH MX JO rayOun 50 cM. 

3. Kourposbuble mlouagqku, O6HaxkKeHHbIe OT pacTeHH TpaBAHO-KyCTapHU4- 
KOBOrO H MOXOBOrO APYCoB. 

4. Onviruble muloujaqku, OOHaKeHHbIe OT NMOKPOBa HW HUS3OJIMPOBaHHble OT 
BO3JeHCTBUA KOpHeH JepeBbes. 


Talore ames 


OG6pyCka KopHei Ges Hapy- KouTpoutb 
WeHHM CTpyKTyPbIl 
MpOeKTHBHOe yucno cTe6nen NpoeKTHBHOe ynceo cree 
NOKpbiTHe, % Ha 1 M® nNOoKpbiTHe, % Ha 1 M® 
1955r. | 1957r. | 1955 r. | 1957 r. | 1955 r. | 1957 r. | 1955 r. | 1957 r. 
TpaBsaAHO-KyYCTapHHUKOBLI pyc 
Vaccinium myrtillus L. 470i 4,0) 17 16 9,0 9,0 03 55 
Vaccinium vitis idaea L. AO 1,0 18 NS) <All) eal) 10 10 
Oxalis acetosella L. i Oledo 409 | 4750 8,0 8,0] 449 456 
Trientalis europaea L. <1,0) — 13 LT <elON Ee <acle0) Ve Ai 
Majanthemum bifolium Sch. | <1,0) — 21 SS eel SLO 18 24 
Linnaea borealis Gr. il (OP AL 16 iy el gO] AO) 29 ith 
Luzula pilosa W. ZEA O)) AL 4 A eel 0) | al) 2 2 
Moxosolt noKpoB 
Hylocomium splendens Br. B19) <1,0) — — 30 30 — — 
Pleurozium schreberi Mitt. 10 <1,0) — — 13 AS) — — 
Dicranum scoparium Hedw. 2, ject Ol — 2 2 — — 


Ilomyuenuble JaHHble (Ta6J. 1) roBopaT mpexe Bcero O TOM, 4YTO KOpHH 
WepeBbeB HU B YCJIOBHAX Tae@KHOH 3O0HbI CHJIbHO TOPMO3AT pa3BUTHe NOKpPOBa 
nog, noviorom Jieca. B pe3yJIbTaTe BbIKJIOUeHHA BJIMAHHA KOPHeH MepeBbeB 
ecTeCTBeHHaA CTPYKTYpa TpaBAHO-KYCTaPHMYKOBOrO Apyca CHJIbHO H3MeHHJacb 
B HallpaBJICHHH 3HAYMTeJbHOrO YBeJHYeHHA FYCTOTbI pacTeHHH HU CTeneHH Mpo- 
€KTHBHOFO NOKpbITHA. M3mMeHeHHA STH B OCHOBHOM CBSA3aHbl C pa3spacTaHHeM 
KHCJIMUbl, KOJIMYeCTBO CTeOJleH KOTOPOH Ha MvloulaqKkax c OOpyOKoH kKopHelt 
NepeBbeB MOBbICHJIOCcb c 409 fo 4750 Ha 1 mM’, T. e. Goulee em B 10 pas. Cettuac 
KMCJIMUa MOUTH CIVJIOUIb MOKPbIBaeT MOBY OMNBbITHBIX MJIOWaoK (MpoeKTHBHOe 
mokpbitue 95%). Mexkay TeM Ha KOHTPOJIbHbIX MJOWalKaX CYULeCTBeHHbIX H3- 
MeHeHHH B KOsMYeCTBe CTeOJIeH KUHCJIMUbI He HaOJOJaslocb HW OHH COxpaHHJU 
CTpOeHHe TpaBAHO-KyCTapHMYKOBOrO Apyca, MpuCcyulee eIbHHKY-YepHHUHNKy. 
HeOosbume KosleOaHHA B UNCJe cTeOJleH 3eCb, BUAMMO, OTpaxkasu pasMuns 
B NOPOMHbIX YCJIOBHAX Pa3JIMUHBIX JleT H He HapylWlaJM OOulero OGIMKa TpaBAHO- 
KyCTapHMYKOBOrO HM MOXOBOrO ApycosB. CuJIbHoe paspacTaHHe KUCJMLbI Compo- 
BOXKaJOCb YMeHbINeHHeM UNCJla CTeOJIeh MaHHHKa AByJHCTHOrO H CeMMHUHHKAa 
epponelickoro, PacrenuaA STH Ha TpeTHH Fo BbINaM W3 CocTaBa TpaBOCTOA 
OMbITHBIX MJIOWaOK, BUAHMO, He Bbiep%KaB KOHKYPeHIMN CO CTOPOHbl paspoc- 
melica KucJMIbl. M3menenui B KOJMuYeCTBe cTeOJleH TaexKHbIX KYCTaPHHYKOB 
He Opio. TouHoO Tak Ke He yJaJOcb OOHAPyXUTb HW NOABJICHHA HOBbIX BCXOMOB 
S9THX pacTeHHi Ha MlowalKax c OOpyOKoH kKopuHeit. 

PacTeHHua TpaBAHO-KYCTaPHMYKOBOFO Apyca Kpaiine YyTKO pearMpoBaJM Ha 
ycTpaHeHve KOHKYpeHIHM KOpHeH AepeBbes yBesIMYeHHeM TOAMYHOTO Mpupocta 
m0OeroB, BbICOTHI CTeOJIA MH pa3MepoB JIMCTbeEB (TaGu. 2). 

Bmecte C TeM OHH pe3KOBbIJe/AJIMCb CBOeH GoJIee TEMHOM OKpaCKO JMCTbeB 
MH UMeJIH COBepWIeHHO HHOM PHTM Ce3s0HHOrO pa3sBuTHA. Bce pacTeHus 3flecb 
HauMHaJIH BereTalHiO HeCKOJIbKO paHblille, Obicrpee AocTuraJM (pasbl WBeTeHHA 
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TaOmuua 2 


Yucso Bpicota Toauunpili Tlaonjayp, 
H3Me- pacrenuii, pupoct, 
pennit cM cM aiucTa, cM? 
KouTpouib 
Vaccinium myrtillus L. 27 | 32,5+0,5 | 2,4-+0,2 | 1,2+0,4 
Oxalis acetosella L. 24 8°70'4 mt 3°4t0'6 
O6py6xa KOpHeH jepeBbeB vit 
Vaccinium myrtillus L. 21 | 36,3-+-0,6 | 4,7-+40,3 | 1,8-+0,05 
Oxalis acetosella L. 25 10,3-+0,2 = 7,7+0,5 


H IJIOMOHOWeHHA H SHAYMTebHO mo3qHee (Ha 1—1,5 mec.) BeTynanM B da3sy 
OCeHHEH pacllBeTKH JIMcTbeB. K STOMY HYKHO AOOaBUTb, YTO KOJIMUeCTBO TeHe- 
PaTHBHBIX MOOePOB Ha OMbITHBIX MJOWaKaxX ObIJIO HeCPpaBHeHHO BBIlle, YeM Ha 
KOHTPOJIbHBIX. 

O ToM, HaCKOJIbKO TeCHO CBA3AHLI M@xKAy COO KOMMOHEHTHI eJbHHKa-Yep- 
HHUHHKAa B CBO€M Pa3BHTHH HW KaKOBa POJlb B 9THX CBA3AX, KOPHEBbIX CHCTeEM 
ApeBOCTOA, MOMKHO CYAHTb MO XapakTepy H3MeHeHHH B CTpOeHHH MOXOBOrO 
mokpoBa. B pesy/bTaTe CHJIbHOTO pa3paCTaHHA KHCJIMUbI Ha MvoulalKax Cc 
oOpyOKol KopHeli JepeBbeB JlaTKH 3eJieHbIX MXOB CTaJIM pejleTb M COKpallaTb 
CBOH KOHTypsI. K KOHILy TpeTbero Toya OCHOBHaA Macca JlepHHHOK 3eJIeHbIX 
MXOB HCu¥e3Jia HalleJio. JIMuIb MeCTaMH COXpaHHJIMCb HeOOJIbIINe CHJIbHO u3pe- 
3KEHHbI€ KYPTHHKH 3eJIeHbIX MXOB, COCTOALMHe, KaK paBHJlo, BCerO H3 HECKOJIb- 
KUX CTeOeJIbKOB. * 

OxaspiBaercs,” yrHeTat paCTeHHA TpaBAHO-KYCTapHMYKOBOrO sApyca, KOpHK 
[epeBbeB CoO3flaloT OJlaronpHATHY!O OOCTAHOBKY JIA pa3BATHA MOXOBOFO TMO- 
KpoBa. MmenHHo 9THM CJleyeT OOBACHATb TOT 3@JICHOMOLIHBIM OOJMK eJIOBbIX 
JIeCOB CpeflHeTaeXKHOH 3O0HbI, KOTOPbIM ObIJI MOJIO%KeH, B OCHOBY OOTAHHKO-Freo- 
rpaduyecKkoro BbIeJIeHHA MOJIOCLI 3eJIGHOMOLIHO-XBOHHBIX JlecoB (*). TogaBue- 
HHe 3eJIeHbIX MXOB TPaBAHHCTbIMH PaCTeHHAMH Mp paspacTaHHW UX OCYLIeCTB- 
JifeTCAH, BUHMO, Yepe3 H3MeHEHHe YCJIOBHH ocBelleHHA. Iloq COMKHYTHIM Tpa- 
BOCTOeM KHCJIMIbI 3eJIeHble MXM B HalHX OMbITaX NOJyyasM Bcero OKOJIO 0,0% 
nowHoro cBeta. Mexyy TeM B yCJIOBHAX H3peKeHHOTO NOKPOBa, CBOMCTBEHHOTO 
@JIbHUKY-YePHHYHHKY, AO HAX JoxoLuT oT 5 No 7% nowHoro cBeTa. 

Hapyulenve B3aHMOjeHcTBHH M@2xKY KOPHeBbIMH CHCTeMaMH B CO¥eTaHHH 
C yCTpaHeHHeM KOHKYPeHUMH JIeECHbIX PaCTeHHH CONPOBORasocb NOABJIeHHeM 
HOBbIX BHJOB paCTeHHH, COBeplWIeHHO He CBOHCTBeHHbIX COMKHYTHIM eJIOBbIM 
HacaxkKJeHuam. Ye B MepBbiH rod, Ha OOHAKeHHIX OT MOKPOBa MoMadkax, 
BOKPyIr KOTOPbIX ObIJIM OOpy6JleHbI KOPHH JepeBbeB, CTaJIM MOABJIATHCA BCXOJbI 
MasuuHbI (Rubus idaeus L.), wBaH-4aa (Chamaenerium angustifolium Scop.) 
uM Kunpea (Epilobium montanum L.). KouuuecrBo BcxofoB STHX pacTeHHl Cc 
KaxKJbIM TOXOM yBesMdNBaJlocb. K KOHILY TpeTbero roa NJOTHOCTb 3aceJIeHHA 
MMH OMbITHBIX MouaqoK JocTurJa 90 ak3emnJInpoB Ha 1 M*. K sromy BpemeHH 
NepBble MONY AWM yKa3aHHbIX BUOB PasBHJIMCb B KpyMHble pacTeHuA C XOpo- 
WO OOJIMCTBeHHBIMM cTeOJiamu. Hanpumep, MaJIMHa B JByXJIeTHeEM BO3pacTe 
ymMewia BLICoTy 75 CM, a MBaH-Yali JocTHraJ BEIcoTH! 48 cM. ’ 

Kunpef no, nosoroM COMKHYTHIX eJIbHHKOB NpOXOAMT NOJHbIM KHSHCHHDIM 
IMKJ HW OO“JIbHO MJIOMOHOCHT. OueHb BaxKHO OTMETHTb, YTO Ha OOHAKCHHBIX 
OT MOKpoBa MJloulayKax Ges OOpyOKH KopHeH DepeBbeB 3a TPH Tosa He NOABH- 
JIOcb HH OJHOrO BCXOJa 3THX pacTeHHH. WMs3pecTuo, 4To MaJIMHa, WBaH-dal 
Kumpel oOOpa3sy!oT TyCTbIe 3apOC/M JIMb Ha OTKPbITIX JIecoceKax M Tapax, 
MoveMy HM pacCMaTpuBaloTCA 4acTO Kak pacTenus-resnoduTs!. Ho, kak BUM, 
He HeJOCTaTOK CBeTa OrpaHMYHBaeT UX NMOABJIeHHe B COCTaBe TpaBAHO-KyCTap- 
HHYUKOBOrO Apyca eJIOBbIX JIeECOB, a OTPHIaTeJIbHOe OTHOIIeHHe PpacTeHHH STOW 
(pHTOLeHOTHYeCKOH rpynnbl K BOSLelcTBHAM KOpHeH JepeBbes. H3yyuenne Mexa- 
HH3Ma STHX BO3JeHCTBHH ABJIAeTCA, Oe3yYCJIOBHO, BaXKHbIM [JIA NMOHAMAHHMA NpU- 
pop! duToweHo3a. Mpi oTueTIMBO CO3HaeM, YTO cpeqooOpa3y1oulad CMOCOOHOCT 
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KOPHeli epeBbeB MpOABJIAeTCA B OUCHb CJIOMKHbIX HM MHOTOCTOPOHHUX BJIMAHHAX 
HX Ha MOYBeHHY1O Cpeky OOuTaHHA pacTeHult MoKpoBa. OHako B HallleM CJlyyae 
pelliaiollee 3HaueHHe HMeeT MepeXBaT KOPHAMH JepeBbeB SJIeCMeHTOB MHHepaJib~ 
Horo muTaHu”. Bcamom jleJle, B XOJe TpeXJIeTHHX e2KeMECAUHBIX OlpeeeHHe 
BJla2KHOCTH B KOPHeOOHTaeMbIX CJIOAX MOUBbI HaM He Ylaslocb OOHAapyKHTE 
KaKUX-JIMOO CYICCTBEHHBIX pa3sJIMUMH B YpOBHe BJlarooOecneyeHHOCTH pacTeHHH. 
ONbITHBIX HM KOHTPOJIbHBIX MouaqoK. Oxka3biBaeTcA, B KJIMMaTH¥YeCKUX yCJIO- 
BUAX THOA380HbI Cpequel Tair 3anacbl BJlarH B KOpHeOOUTaeMOHM TOVJIIILe OCH: 
ObICTPO BOCHOJHAIOTCH YaCTHIMH WH OOWJIbHbIMM JIeTHAMH OCajKamu. CoBeplieHHo! 
M10-HHOMY OOCTOHT eso C MOABHXKHBIMH COpMaMH MMHepaJbHOrO MHTaHHA. 
Kak BuHO u3 TaOJ. 3, Pe MpescTaBJeHb! pesyJIbTATHI ONpeWeeHHA Cosepxa- 
HHA MOABH2KHBIX (POpM a30Ta, Ha MpOTA2%*KeHHU BCero Nepwofa BereTallHH YCJO- 
BUA MMHepaJbHOrO MMTaHHA ObIJIM HeCpaBHeHHO JIyule Ha MJomwlalkax, Th 
OblIa OCyecTBJIeHa OOpyOKa KopHelt WepeBbeB. Coflep2KaHve az0Ta B MOACTHJIK 
3TUX MouaqOK OplJIo B 2—3 pa3a OoJIbUie NO CpaBHeHH!O C KOHTPOVJIeM. 


Taowmma oe 


CoyepxKaHve NMOABH>KHOrO 
Ty OERA Gla c@roanGaner ea md 
BapHaHTbl ae 
BA 7 VII | 8 VII | 4 1X 
IJpH  BbIKMIOUeHHH KOHKYypeH- 0-5 enor || Wats |) Wayees |i 4).7/ 
UHH KOpHeH jlepeBbeB 10—15 Onsoll ela: ZO 3,4 
Koutposb O0—5 Lees Grog Ono 
10—19 Lo ee, 2.0 |; — | 


Hakonell, WBaH-daH, MaJIMHa HM KuMpelH H3BeCTHbI KAaK HHAMKAaTOpb! OoraThlx 
T10UB, OCOOeCHHO TIOYB C MOBbILNCHHbIM COfep2KaHHeM aA3OTHCTHIX COeMHEHHH. 
Ilostomy nosBJieHHe STHUX pacTeHHH Ha MJlowlalKax c OOpyOKoli KopHeli MepeBbes 
MOXKeT PaCCMaTPHBATbCA KaK OHO H3 BarKHbIX JOKA3aTeJIbCTB 3HAYHTeJIbHOTO 
YJYUWeHHA YCJIOBHH MMHepaJIbHOrO MHTAHHA Mp BbIKJOUCHHH KOHKYPeHUHh 
KOpHelt JepeBbes. 

Mrak, KOHKYpeHUMA CO CTOPOHLI KOpHelt WepeBbeB 3a MHHepaJIbHble Bellle- 
CTBa ABJIACTCA PlaBHbIM (PaKTOPOM, PeFyJIMPYIOWIMM COCTaB HU CTPOeHHe TpaBsAHO- 
KYyCTapHHUKOBOrO Apyca HW MOXOBOrO MOKpoOBa B eJIbHHKe-YepHHYHHKe CpesHel | 
MOA3OHBI TaHrH. 


Vuctutyt seca Ilocrynuuio 
Axaylemuu Hayk CCCP 3 XII 1957 


LWMTHPOBAHHAS JIMTEPATYPA | 
| 
| 


1A. Courupesa, Cos. 6or., Ne 6 (1936). 2 B. H. Cykaues, Becru. JIFY, 2 
(1946). ° A. A. Opaos, Bor. mxypx. CCCP, 42, Ne 8 (1957), 4A. TH. Wlennuxos; 
A. A. Bacuabes, Teo6oranuyeckoe palionnpopanue CCCP, 1947. ®R. Knapp, Ex- 
perimentelle Sociologie der héheren Pflanzen, 1954. ® J. W. Toumey, Proc. Internat. 
Congr. of Plant Sciences, 1, 1929. *J. W. Toumey, R. Kienholz, Yale Univ. 
School Forestry Bull., 30 (1931). 
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Horsann Akagemun nayr CCCP 
1958. Tom 119, Ne 2 


AHATOMH# PACTEHHH 


A. M. KPACHHTCKHA 


AHATOMUHYECKOE CTPOEHHE APEBECHHbI SCEHS 
OBbIKHOBEHHOrO CEMEHHOrO HM MOPOCJIEBOTO 
NPOWCXO)KAEHHA B CBA3H C OHTOFEHE3OM JIEPEBA 


(ITpedcmaeaeno axademuxom B. H. Cyxauesoim 28 X 1957) 


Jlo HacToslero BpeMeHH B JIMTepaType COBeplWieHHO He OCBeLIeH BOMpoc 
00 aHaTOMH¥eCKOM CTPOeHHH ApeBeCHHbI epeBbeB CeMeHHOrO UH NOpocseBoro 
mpoucxoxenua. Mexyy Tem, Take uccCJleOBaHHA MMeIOT OMpeseJieHHoe 3Ha- 
YeHHe JIA BbIACHeHHA XapakTepa BO3PaCTHBIX H3MeHEHHH, MpouCxoAsAuHx 
B aHaTOMHYeCKHX 3JIEMeHTaX J{peBeCHHBI. 

Topopa” 0 BO8paCTHLIX H3MePpeHHAX APeBeCHHb!, MbI LOJOKHbI yIOMAHYTb 06 
ycranossienuu Kpeuxe (') noHATHA OOmlero H COOCTBeHHOrO BOspacTa pacTeHHUA, 
a Tak2Ke 00 OOOCHOBaHHH 9THM ABTOPOM TeOpHH WHKJIMYeCKOrO pasBUTHA pacTe- 
HHH. C sTOH TOUKH 3peHHA MBI BMpaBe CUHTATb, UTO Y epeBbeB CeMeHHOTO Mpo- 
MCXO*KJCHHA MOHATHA OO1Wero MH COOCTBeHHOTO BO3pacTa coBMaaiwr. Y Mepe- 
BbeB MOpOCJIeBOro NPONCXO*KeCHUA HMECTCA Kak COOCTBEHHBIM BO3pacT, HCUHCJIAe- 
MbIH CO BpeMeHH OOpa30BaHHA MOpocJiM, Tak MW OOWIHH BOspacT, HMCUMCAeMbIH 
C MOMCHTa NOABJIEHHA 3apOblllia CeMeHH. 

B CBA3H C STHM HaMH OblJa MpeAMpMHATA MOMbITKA MpOCJeAUTb Ha ApeBecHHe 
ACCHA KOJIMUCCTBEHHbI€C H3MC€HEHHA AHATOMHYeCCKUX QJIEMeCHTOB MH TKaHeH B UX 


OHTOTeHese, HMeA B BUHAY, UTO JWepeBbxA NOpocJleBoro MW CeCMeHHOLO IMpOucxowe- 


HHA MPH OHOM COOCTBeEHHOM BO3pacTe OyyT OTIMYATLCA MEXKY CoOoK mo 06- 
ikeMy BOSpacTy. 

Jina sto Wem B ude 1955 r., B TeamepmMaHoBckom Jiecxo3e (Bavslalios- 
cKaxi o6u.), B Tume Jeca Fraxineto-Quercetum aegopodiosum OblIM cpyOJleHbI 
MOJe€JIbHble epeBbA ACeHA CeMeHHOFO UH NopocJieBoro MpovcxomennA. Bospact 
JlepeBbeB, OMpeeJIeHHbIM NMOACYeTOM UNCJa TOMMUUIX KOE, Ha He, COCTaBUI 
87—94 r., a B cpegqHem 90 ser. 

Jlepepbs MopocJieBoro Mpoucxoxk CHUA OTHECeHbI HAMM K BTOPOH TreHepallun, 
MOABUBINelCA MOCIe pyOKH MaTepHHCKUX CeMeHHbIX JepeBbeB B BOspacre 60— 
70 ser. OcHoBaHveM K TOMY CJIy2KUT HCTOpuA xo3aiicTBa Tessepmana (7), 150— 
160-erHue JyObI-MaAkH, XKUBbIe CBUAeTeIM Mpolloro, AH, Hakonell, XapakTep 
WOpocJeBoro THe3la MOJeJbHbIX JepeBbeB. Takum OOpa30M, COOCTBeHHBI BO3- 
pacT mopocJiesbix epepbeB HacuuTIBaeT 20 ser, a COMM BospacT JepeBbeB 
WM KaXKOoro FOJMYHOTO CJIOA B OTIeJbHOCTH, COOTBETCTBeHHO, Ha 60—70 JleT 
Bbillle. Y JepeBbeB xe CeMeHHOFO MpOUCXo*KMeHuA OOuMH HM COOCTBeHHBIM BO3- 
pacT OHHAaKOB, OH cocTaBJsAeT 90 Jer. 

Jina aHaTOMHYeCKHX UCCJeOBaHHH ObIJIO UCMOJIb30BaHO IlecTb JlepeBbeB 
ACeCHA, OTHECCHHBIX K I KNIaccy pocTa: TpH epeBa CeMeHHOrO H TPH MopocJieBoro 
mpoucxoxkseuua. Or Kaxkforo Jepepa Ha Bpicore 1,3 M OT ypOBHA MOUBbI HaMH 
Obl Clelanb BLINK EI. B panpaBenuu pawuyca BbINMJOB NO 20-JleTHAM MepHo- 
Jam pocta, oT csloes 1886, 1906, 1926 u 1946 rr., B TpoHHOH NOBTOpHOCTH, 
ObIIM M3POTOBJeHbI MUKpodotorpaduu monepeyHbix cpe3sos. Ha mukpodororpa- 


(UAX OMpeeMAMUCh pasMePpbl BJIeEMeHTOB ApeBECHHb! MYTeM HemocpeACTBEHHOLO 


e {S 3 
H3MePeHHA, a MOPHCTOCTb HU OObeM TKaHeHt — MeTOJOM JIMHHH (*) B mpolentax. 


Tonyyennble Ip 2TOM pesyJbTaTbI CBeJeHbI B Tau. |. 
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Auatomuyeckad cTpyKTypa paHHeli M mosque ppeBecHHbI sACeHA CEMCHHOFO H MOpOCcieBore) 


Ta6auna 1 


MpOHCXOX*KeHHA Ha BbIcoTe 1,3 M OT YPOBHA MOUYBbI 


Jiperecuna Ipepecnua Tlocropep - 
ce M€HHOTO nNOpoOCNeBO- HOCTb ees 
OMeMCHTLI AHATOMHUCCKONH CTPyKTYyPbI see Bie weds ane 
M+m (a) M+m (6) auoé 
J|vamerTp mpocBeTos cocy 40B * (pay{uaJIbH. HallpaB.1.) 208 ,3-+3,04 244, 04,60 OS® 
Ba 33,2-+0,9 | 36,7+1,0 | 2,6<3,19 
WaMeTp MpOcBeTOB COCYAOB paHHeH 30HbI (TaH- 
le HampaBlI. ) ed 161 ,8-+2,30] 185,04-3,90} 5,1>3,19 
ox 41,2-+0,3 9,1+0,4 | 4,0>3,19 
RECHO ONCE ae 34.342,0 | 21,141,4 | 1,3<3,19 
Cocyfuctaa nmopuctoctb B % oT o6bema BCei 31,6+1,02} 31,3+0,95] 0,2<3,19 
Apepecuubt ** Z,8--0,51| 3,5+0,24| 2,3<3,19 
19,4+0,20] 19,9+0,18| 1,9<3,00 
TlvameTp. PeBeCHbIX BOJIOKOH B u * 16,34.0,15| 17,3-0,14| 4,9>3,00 
14,7+0,19| 14,7+0,18}] 0,0<3,00 
J\HamMeTp MpocBeTOB ApeBeCHbIX BOJIOKOH B UL 8,640,161 9,740,14| 5,2>3,00 
IlopuctocTb [peBecHbIX BOJIOKOH B % OT OObeMa 49,4+0,86| 48,8+0,91] 0,5<3,19 
HES ESGHCES IE OUD EE Es 24,8-40,73| 25,4+0,51| 0,7<3,19 
Y ebHDIM OObeM cocyfop B % OT OObeMa BCeH 
[.peBecuHbI 20,0+1,23] 18,24+0,94| 1,0<3,02 
YfleqbHbIN O6beM peBeCHbIX BOJIOKOH B % OT 
oObemMa BCeH J peBeCcHHbI 63,2+4,42} 66,84+1,44] 2,0<3,02 
Y TesIbHEIM OObeEM MapeHXHMbI B % OT OObeMa BCelt 
JPeBecHHbI 16,8+1,00} 15,0+1,03] 1,0<3,02 


* Ha uepToi — Ama panne 30HbI TrOmMYHOrO cJIOA, NO yepTrod — AA Mosque 3OHbE 
rOAHUHOrO CJIOA. 


** TlocTOBePHOCTh pasJIMYUA BbIYMCIAIaCh 10 bopMyse: 


M,— Mp 6 P 
> S84 7 rae n — uneno Ha6mojennit. 
V 4 4 me 


Kak BuHO 43 TaOJ. 1, MexK,y [peBecHHOl ACeHaA CeMeHHOrO MU MOpocseBore 
MPOHCXOKACHHA HaOJOMAIOTCA CYULECTBCHHbIe pa3sJIMYHA B BeJIMYHHE MpOCBeTOB 
WM B 4CJe CocyqoB Ha 1 MM? B paHHelt 30He roqM4HOrO CIO, a TaK%Ke B [Ma- 
MeTpe HM MONepeyHKe MOJOCTeH BOJIOKOH B MO3qHeH 30He TosM4HOrO COA. Tak, 
MOMNepeYHHK MpocBeTa CocyOB ApeBeCHHbI CeMeHHOFO MpOWCxXO*KAeHuA 3HauH- 
TeJIbHO MeHbIle, a UNCJIO COCyROB Ha 1 MM? 3Ha4dHTebHO OoJIbUe, 4eM 9TO Hab- 
JuoflaeTcA B ApeBecHHe ACeHA MOpoceBoro NpoucxoxAenun. B pesybrare m0- 
ROOHOPO COOTHOWMeHHA COCYAMCTaA MOpHCTOCT ApeBecuHb! pasJM4YHOTO MpoHc- 
XOKMEHHA OKa3aJlacb MpakTHYeCKH OAMHAKOBOH. B ApeBecuHe CeMeHHOFO ACeHH 
HaMeTP H NOJIOCTH APeBeCHbIX BOJIOKOH MeCHbIle, YEM B [peBecHHe sceHsA MOpo- 
CJleBoro MpoOucxo*K enna. OHako yKa3aHHble pa3JIMUHA 3aMeTHO He NOBJMAJM 
Ha BeJIMYHHY MOPuCTOCTH ApeBecHbIX BOJIOKOH. Utro Kacaercax oObemHOrO co- 
Wep2KaHuA TKaHel, TO OHO, KaK 9TO NOKa3aHO B TaOuJ. 1, He 3aBUCHT y ACeHA 
oT cmoco6a MponcxoxeHHa epepa. 

Takum oOpa3soM, HeCMOTpA Ha pa3JIM4MA B pasMepax HM UMCJIe aHaTOMHue- 
CKHX SJIEMCHTOB J[PpeBECHHbI ACeHA CeEMeCHHOFO M MOpocdeBoro Mpoucxox*k Menus, 
oObeMHOe CofxepxKannve TKaHe B WeJIOM He 3aBMCHT OT NpOuCcXorKeHUA LpeBe- 
CHHbI, a CJI@MOBaTeIbHO, HU OT pasJIMUHA B OOWeM BO3pacTe MepeBbes. 

IIpeycrapiseT MHTepec BbIABJIeHHe OCOOeHHOCTel BO3pacTHOH MHaMuKH 
PaSMe€pOB AaHaTOMHYECKUX ICMeCHTOB APeBeCHHbI pasJMYHbIX TeHepaTHBHbIX 
NOKOJICHHH. 
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JiwHaMuKa BOSpaCTHBIX U3MeHeHHI Ha Mpumepe mpocBeroB CocyoB paHHeli 
30HbI FOMMYHOFO CJIOA HJOCTpupyeTca KpuBsimn puc. 1. Kak Buguo u3 rpacbu- 
Ka, B j\peBeCHHe CeMeHHBIX JlepeBbeB HaOwNOJaeTcCH yBesMueHHe JuaMeTpOB 
MpocBeTos cocyfos or I nepnoga pocra (1886 r.) k _IVnepnogy pocra (1946 r.); 
K STOMY BPCM€HH MX Pa3MePbI MAJIO OTIMUAIOTCA OT TAKOBbIX B MepBOM MepHose 
pocta Mopocvieporo acena.B JasIbHeiWleM B ApeBecuHe MopocseBoro ACeHA Mpo- 
HCXOAMT MHTEHCHBHOe yBeJIMYeHHe JMaMeTPa IpocBeTOB CocyOB,KOTOpoe HaOJIO- 
AaetcxA BrisioTb Wo III mepnoga pocta (1926r.),mocuie vero pa3smepbl MpocBeToB 
COCYROB pe3KO yMeHbluaioTcad. TakuM oOpa3om, B ApeBecuHe ACeHA CeMeHHOrO 
MDOUCXOAMeEHHA HaOMOMaeTCA Pa3sHHa He TOJbKO B pasMepax MpocBeToB co- 


<> 
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4 
18662 1906 2 1926 2. 1946 2. a 18862. 1906 2. 19262. «(19462 


Puce. !. Usmenenue AuameTpa MpocBeToB cocyOB B paHHeli 30He roxMuHOrTO cnOA Cc 
BO3spacTOM. @ — pajlMaJIbHbIli AHameTp, 6 —TaHreHTambHbli uametp. / — TepeBo 
CeMeHHOrO MpoHCcxoxKNeHHA, 2 —fepeBo MOpocaeBoro mpoucxoxK7eHHuA 


CyOB, HO H B XOJle H3MeCHEHHA UX C BO3PaCTOM, TO OOBACHAeTCA pasHullelt 06- 
uleTO BO3pacTa Ce€Me€HHBIX HM MOPOCJeBbIX JepeBbes. 

Takum oOpa30M, MO%XKHO KOHCTATHPOBaTb HaJMuNe rlyOOKUX OHTOreHeTHUe- 
CKHX H3MeHe€HHM B TaKCOHOMe€TPHH aHaTOMHYeECKUX 3JIEMeCHTOB C BO3pacTOM, 
KOTOPbl€ BIMOJIHe COOTBETCTBYIOT TCOPHH WHKJIMYeCKOTO pa3BHTHA pacTeHHi 
Kpeuke. 


BopovexckuH jlecorexHuueckHi Tlocrynuso 
HHCTHTYT 24 X 1957 


ITMTHPOBAHHAS JIMNTEPATYPA 


1H.Tl. Kpeuxke, Perenepanua pacrennfi, M.—JI., 1950. *®C.H. Kpacuo 
nowpeKkui, COopn. Jlecopezenue u mecoporctBo, B. 5 (1928), crp. 122—144. a NerAG 
A mweuKo-X Me nae BCKH it, OcHOBLI H MeTOJbI AHATOMHYeCKOTO HCCMeMOBAHHA JPeBeCHHEI, 
M.— JdI., 1954. 
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Jloxaayn Axkagemunu nayk CCCP 
1958. Tom 119, Ne 2 


@PH3HOJIOIH f PACTEHHH 


H. B, BAYKAHOBA 


BJIMAHHE MAPrAHUWA HA PA3BAHTHE HW HA HAKOITLWIEHHE 
NHPMEHTOB MJIACTH] B JIMCTbAX 3QOPOBOTO H BOJIBHOTO 
KAPTO®EJIA 


(ITpedcmaeaeno axademuxom A, JI. Kypcanoeoim 9 X 1957) 


Kaprodesb copra Bepwiuxunren, BbICaxKMBaemblii B JleHHHrpaycKou oO., 
Kpaiine HeycTowunB K BApyCHOH MosaukKe. B cBa3u c OoJlee HIM MeHee CHJIBHBIM 
NOBP@XKCHHeM JIMCTbeB OOJIe3Hb OKa3bIBaeTCA HepeMKO TyOuTeIbHOK ANA 
pacTeHHA, H BO BCAKOM CJly¥ae BbI3bIBaeT CYeCTBeHHOe MafleHve ypoxas, 
yoxonamee Zo 85%. 

IIpu BupycHbix 3a0o/leBaHHAX OYeHb PaCcMpocTpaHeHbl pasJIMYHOTO pola 
aHOMaJIMH B HaKOMJeHHu xJopodudua. B oqnux CJlyyaAX JIMCTbA NOparkKatoTcs 
BHPYCHOH OoJle3HbIO UaCTHUHO: pasJIMUHbIe HX YYaCTKH TepAIOT TO OodIblie, TO 
MeHbIUe XJOpodusiJia, H STO MpHaeT JMCTY Kak Obl MOSAHUHYIO CTpykTypy M0- 
paxkenna. B Apyrux culyuanx JIMCTbA KaxKYTCA TEMHO-3eJICHBIMH, HAKONJIAA XJIO- 
pou B Oosbiem KosMuecTBe. Uane ormeyaerca (*), YTO IPH MO3aHUHOH Oo- 
Je3HM KapTodbeIn Cofepxanne XJopodudsa cHuxKaetrcA (uHOrya Mo 67%). 

Pa uCCJeqOBaHHH MOKa3bIBaeT, UTO B 3ABHCHMOCTH OT BHeECeHHA TOO HJM 
MHOFO MHHepaJIbHOrO JJIEMeHTa CYU[CCTBEHHO H3MeHAIOTCA XHMHYeECKHH COCTAaB 
xJloponuiacta (°), pereHepalua YTepAHHOM 3eeHoH OKpackH (°), AHHAaMMKa XJIO- 
pousiia H KapoTuHonyzos (°%, 1, 1%), 

Hspectuo takxe (*, 14 , ro IpH pasJIMUHbIX BHEWIHUX BO3eHCTBUAX 3eJIeHbIe 
MIMTMEHTHI MeHee YCTOHYHBBI, YEM 2KEJITHIE, B OCOOCHHOCTH XJOpOdua. 

YunTbiBaA 9TO, Mbl MOCTaBHJIM Mepe coOoll 3aauy BbIACHHTb JMHAMHKY 
HaKOMJICHHA 3eJICHbIX H XKeJITHIX MHTMCHTOB B CBA3H C MHHepaJIbHbIM MMTAaHveM 
y 3HOpOBbIX H y 3a00JleBLINX BHpycoM pacTeHHH. 

OnbITbI IpOBOAHJIMCb B MOJIeBbIX YCOBHAX. SopoBble H GOobHbIe KJYOHU 
KapTodeia copra BepJuxuHreH BbICaxKHBaJIMCb KBalpaTHbIM cnoco6om (c 
pacCTOAHHAMH MexKy KYCTaMH Hu pxAKamu B 70 cM). PacTreHHs BbICaxKUBAaJINCb 
B IBYX BapHaHTax — C BHEKOPHeBOH MOMKOPMKOH MapraHlleM Hu Oe3 Hee. 

Mapranelt ObII B3AT MOTOMYy, 4YTO, KaK NOKa3asIM uccseqoBanus (2, 1%), on 
urpaeT OONbIIyIO pOlb B [bIXaHHM M COTOCHHTese pacTeHuit ABJIAeTCA Bax- 
HeHIUMM 3JICMeHTOM B YJIyUIeHHH CHCTeMbI NMTaHHA. 

PactBop cepHokucsoromapranita (0,75 %) Mbl BHOCHJIM HeMocpesCTBEHHO Yepes 
JmctTbsa 2 pasa: 5 VII no Bcxogam u 18 VII nepex 6yronusatnelt. 

Ilo xomy uccJleqoBaHuA MpoBosusuch enOsoruyeckne HaOJOMeHUA, OMpe- 
AeMAOCh CofepxaHve MHTMeHTOB (XJOpoduoB a u b) Ha cneKTpodoTometpe 
C®-4, arakxe uCCJleqoBaslacb MOpdosIOrHA XJOpoMsacToB. 

IIpopeyenHoe HaMM UCCJIeqOBaHHe MOATBeEpAUJIO GOOuJbITyIO OTSbIBYHBOCTH 
pacTeHHi Ha BBeenve MaprauHlta. 

BuekopHeBaa MOKOpMKa MapraHilem yckopssla mpolecc pa3sBHTHA KaK 
3OPOBBIX, TaK HM OOMbubIX pacTeHHl (cM. Tabs. 1). Y aqoposprx pacTennii, npu 
BHeCCHHH Mapranlla, BCe (asbl pasBHTHA HacTynaJu paHbie Ha 5—9 pHel, 
y BApycHBlx pactenuii—uHa 2—11 quell. 

IIpn conoctaBJieHHu 30pOBbIX HM BHPYCHBIX pacTeHHit OKa3asOCcb, 4TO 6e3 
MapraHlla OOJbuble paCTeHHA pasBUBaJIMCb OblcTpee 3opoBbix Ha 5—7 Hel, 
Tora Kak IIpH BHeCeHHH MapraHila y 3apaxKeHHbIX pacTeHHl WBeTHbIC 3aKaH- 
‘HBaJlocb Ha 10 [He panblle, YeM y 340poBbIX. 39eCb MOXKHO OTMETHTD JLBOLHOe 
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CTHMYJIMpylollee BJIMAHMe Ha yCKopenve cas pasBuTHA BUpyca uM MapraHila. 
Takoe 2Ke yCKOpeHve pasBUTHA pacTreHHit OTMeYaOCh Np HeOarOMpHATHOM. 
BO3AeHCTBHH sacyxuH (+). [pu Bue- 

CeHHM MapraHiia pasBuTHe Oosb- BRN bie 
HbIX paCTeHHH HCIBITHIBAaJIO Ha Ce6e Jelictsue mapranua wa dasbl pasBaTun 
BJIMAHUe JBYX CTHMYJIATOpPOB, HO aga elk GUN 

W3-3a ryOuTeJbHOrO JelcTBHA BH- oa 


SOpoBpie Bowpupie 
pyca Ha oOMeH BelleCcTB, BHECeHHe pacTeHua pacTeHua 
MapraHiia He MOTJIO NOXHATb BeJIH - Pasa pasBuTHA = 
GHHY YpokKaHt MO YpOBHA ero y a c Mn ae Ga 


SJOPOBLIX pacTeHHH. 
Cojlep2kaHue (PUTOXPOMOB MJla- 
CTH, BO BCeX BapHaHTax onpita Havano  6ytoHusa- 


LH 47 VII/42 VII|40 VII} 8 VII 
CHJIbHO KOJIeOaIocb (cM. pu. 1). Konen 6yTouusaunn |24 VII\17 VIIM7 VIIM0 VII 


Ha us00paxeHHoM YrpaduKe NO Hauano usetenua  |29 VII/20 VII/24 VIIM3 VI 
ocH aOclucc OTJIO%KeHbI AHH B3xH- Konen userenna 45 VIII] 8 VIII} 8 VuI|29 VI 


THA Mpo6, mo ocH OpAHHaT — Ko- 

JIM4¥eCTBO IIHTMCHTOB, BbIPaxKeHHOe B TpaMMax ua | Kr cBexero BeCa JIMCTbEB. 
Xo KPHBbIX HaKOMJeHHA UTOXPOMOB MacTHA MoOKa3blBaeT,yTO MepBbili 
MaKCHMYM COJlep#KaHHA THTMCHTOB B JIMCThAX TaflaeT Ha HavaJIO HHTCEHCHBHOTO: 
oOpa30BaHusA BereTaTMBHbIX Opra- 
HOB. BO3MOXKHO, YTO 3J\eCb B MOBbI- 
II€HHOM CHHTe3e MMIMeHTOB HTpa- 
Jia pOJlb MOOWJM3allNA 3amacHbix 
CTPOHTeJIbHBIX MaTepHaJIOB, HMeB- 
IWMXCA B MAaTePHHCKHX KJIYOHAX. 
Bropol MaKCHMYyM B HaKOIWJIeHHH 
IIMTMe€HTOB HM Y 3Q0pOBbIX, H Y 
OOJIbHBIX pacTeHHH MpHXoMNTCA Ha 
epvoy OyTOHH3allHN, COMYTCTBYA 
yYCHJIEHHOMY KJIyOHeOOpa30BaHHIo: 
uM poctTy KwJyOnel. 

Tlocwle Toro Kak 3aKaHUNBaerTcA 
IBeTeHHe HW HeT OoJIblue yCJIOBHH 
JIA OOPa30BaHHA MOVJIOBbIX KJle- 
TOK, llaflaeT WM CojepxaHHe PuTo- 

aur im im om 2m (6M XPOMOB WJacTHy B JMCTbAX. 
LAE Kak MO%KHO BHJleTb u3 Ta6.2, 
Puc. 1. Cogepmanne xn0pouasa B MMCThAX 300po- + BHeKOPHEBaA NOAKOPMKa MapTraH- 
BBIX (/) H 3apayKeHHEIX Bupycom (2) pacTeHHH kKap- yey Ye TOJIbKO ycKkopser dasbi 
eo, 2 roHopunm 4, -P—— xnepoduit |) | yasaynua, HOH CABKraer MakcHMyM 
HaKOMJIeHUA MHTMeHTOB Ha Oovlee m03uMe cbasbl. B sto CBA3H CJIeLyeT OTMe- 
THTb, YTO MAKCHMYMBI XJlopoduJiia b Bo Bcex CAyuaAX MpHXOAATCA Ha Oovlee 
MO3iHHe (:asbl pasBHTHA 0 CpaBHeHHIO C MaKCMMYMaMH JIA XJlopoduilaa a. 
Tak, Y KOHTPOJIbHBIX pacTeHul Oe3 BHeCeHNA Mapranlla MAKCHMYM COfep2KaHHA 
XJOpousJia a MPHXOAHTCA Ha HavaJIO paspacTaHHA BereTaTHBHOM MaCCbl, XJIO- 
podussa b —na 6yTronusaunio. Y sTHxX Ke pacreHHl C MapraHlleM MaKCHMYM 
B HaKOMJIeHuH KoJMueCTBa XJIOpoduJia a MpesmectByer OyTOHHBsallMH, a HaH- 
6oulbilee Coepxanue XJopoduvisia b cipuraeTcA Ha HavaJiO UBeTeHHA, Ana- 

JOTHYHAA KapTMHa HaGwOLaeTCA M y PaCTeHHU, 3apay%KeHHbIX BUPYyCOM. 

Bgegenve Mapranla B JIMCTbA KOHTPOJIbHBIX HW BMPYCHBIX PacTeHHM CKasa- 
JIOCb Ha MOBBIMMeHHM COLepKaHUA XJopodusa b: y KONTPOJIbHbIX — Ha 18%; 
y OoubHEIX — Ha 46%; 9TO B CpeHeM MpHBeJO K COJMKEHHIO OTHOMCHHH MeXKIy 
XJOpOduIJIOM a M XJOpodussom b B JMCThAX OOJIbHDIX M 3AOPOBbIX pacTeHHH. 
BuekopHeBadt MOXKOpMKa MapraHileM OOJIbHBIX pacTeHHM Nava yBeJIMueHHe 
oOilero cofepxKanua xsopopusion au b na 13%. 

B scTbax 3OpoBbIX M 3apaxKeHHbIX pacTeHuli OOHapyKMBaeTCA HeKOTOPOe 
pa3imuue B COJepKaHHH (PPUTOXPOMOB, Tak, OTHOLICHHE xJOpodusiiIa a K XJIO- 
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Ta6muna 2 


TivuaMuka HakOMJeHHA XJOpopHsisa B IHCTbAX KapTOesA m0 (pa3samM pa3BHTHA 
(B rpaMMax Ha KHorpaMM cBexKero Beca) 


me SopoBpble pacTeHun Bowbuble pacTeHHa 

= 

& 

2 dasa pas- Koad. casa pas- Koa. 
ES BUTHA S : aaa a/b BHTHA ¥ ss ocr Re 

HE 

Be3 MapraHtila 
21 VI | Bexogpr 0,886] 0,240] 1,126} 3,7 | Bcxognt 0,398] 0,052) 0,450] 7,6 
6 VII} 4 spye 1,390} 0,340! 1,690) 3,9 |4 apye 0,992 0,130 4 122" s7e6 
10 VII|7 sapye 1,024} 0,282) 1,306] 3,6 | Hau. 6yTox. | 0,823) 0,153) 0,976} 5,4 
13 VII — a ~ — — | Byron. 0,727) 0,262) 0,989 2ee 
47 VII] Hau. 6ytox. | 0,727] 0,257} 0,984] 2,8 | Kon. 6yton. | 0,832) 0,312} 1,144) 2,6 
20 VII} Byronu3auna | 0,929} 0,370) 1,299] 2,5 — _— _ aaa — 
29 VII| Hau. uperen.} 0,862] 0,284) 1,146) 3,0 | LIBer. 0,816} 0,279] 1,095) 2,9 
16 VIII} Kou. upeten.| 0,694} 0,132} 0,826] 5,2 |(8 VIII) Kou.| 0,237} 0,062) 0,299} 3,8 
I[BeT. 
Coernee 29.5 0,924 0,272) 4,197) 355 0,09 0479 06 3; Set 
C mMapraHiuemM 
10 VII| Tepey 
6yTonusan.| 1,123) 0,320) 1,443) 3,5 | Kon. 6ytoun. | 1,004] 0,300] 1,304) 3,3 

43 VII — — — — — |Hau. upeten. | 0,832} 0,305] 1,137) 2,7 
47 VII| Kon. 6yTou. | 0,913) 0,316] 1,229) 2,9 — 0,876 Saale IME sh.(0 
20 VII} Hau. upereu.| 0,921) 0,396] 1,317) 2,3 = — — — | 
29 VII| Lpetenue 0,861} 0,280) 1,141} 3,0 | Kou. upeten. | 0,587] 0, 1323 0,910) 15Sah 
16 VIII} Kou. upeteu.} 0,758) 0,298} 1{056} 2,5 = OFSIOITO, 086 0,405 Dy 1 
Cpemwee ..., | 0,915] 0,322 1,237 2,8 | ORs 0,260 0, 984 DAS, 


IIpumeuaune. a — xanopopusn a, b — xnopodpuna b. 


podussy b y BupycHBIxX pacTeHul octuraer 7,6 u 5,4, 7. e. HaOsOMaeTCA OTHO- 
CHTeJIbHOe CHH2KeHNe COMepKaHnA xJlopoduda b mo cpaBHeHHIO C ero OTHOCH- 
TeJIbHBIM COJepxKaHveM y 30poBoro pactenus. Ilo-BuyquMOoMy, B Ha4aJIbHBIe | 
(pa3bl pasBUuTHA XJopoduss b Ooulee MOABepKeH AelicTBulO BUpYCcoB (cM. TaO.1. 2). 
IIpm BHeceHHH MapraHlla OTHOWeHHe a:b y OoubHbIX paCTeHHi CHM KaeTCA. | 
OTO TOBOPHT O TOM, YTO MapraHelL cnocoOcTByeT cTaOusM3allMH xXJOpodusia b. 

| IIpu Menbuiem cofepxkaHHH MHIMeHTOB y 3apaxKeHHbIX pacTeHuii B CpaBHe- 
HMM CO 3OPOBbIMM, BbIPallMBaBLIMMMCA C MapraHileM M 6e3 MapraHlla OKasa-— 
JlaCb pa3JIM4HOH M aHaTOMHYeCKaA KapTHHa XJIOponwsacrTos. | 

AnaToMuueckoe HCCIeOBaHHe MpPOBOLMMOCb B Ba CpoKa (18 Vilu 8 VIII) | 
Ha BepXHHX WH HW2KHUX JIMCTbAX S3QOPOBbIX HW OO/JIbHbIX pacTeHul. Y pacrenni, 
3apaxXKeHHbIX BAPyCOM, BO MHOPHX KJleTKaXx MJlacTuAbl Opblid M60 pa3spyweHbl, 
JMO60 Ooslee HJM MeHee LecbOpMHpOBaHE!, XOTA KJeTKH B IeJIOM COxpaHasu Oulen- 
HO-3eJIeHYIO OKpacky (cM. puc. 2). 

B 6oulee CTapbIX KJIeTKaX OOJIbHBIX PacTeHHH XJIOpoMacTbl OTAMYAIOTCA 
Goslee KpyNHOH BeMYHHOK WM HeMpaBUsbHO dopmot. Muorga npn Bpawenun 
MMKPOBHHTOM B HAX OOHapy*KuUBaloTca paul. B wWesoM co3faetca BievaTJe- 
He, YTO pa3spyllaloulwecA MJacTHbl CJIMMalOTCA MexKYy coOol, Bak yOJIM3H- 
pytoTcs HW 3aTem pacnafarorca. Takoe xe ABJIeHHe HaOsIOZa B. Cemanenko (’) 
IPH CBeETOBOM TovJloqaHHu pacTeHui. 

B HavaJie IBeTeHHA, B MOMCHT 3aBA3bIBaHHA KJ1yOunel OblIo MpousBeeHo 
conocTaBJIeHHe KOJIMYeCTBa HM BECA o6pa3oBaBlIMXCA KJyOHeH, a K KOHILY 
BereTalWH CHAT OKOHYATeJIbHbIM ypoxal. 

Cpeaune moycuetbt 10 KycToB Kaxkoro BapHaHTa C y4YeTOM H CaMbIX M@JIKHX 
KyOuHeH CBelenbI B Tab. 3. 


Y pacrenuli, mpowspacrapmux 6e3 MapraHlla, B Havane WBerenna kK yOueH 
elle He HMeIOCb. SauaTKH %Ke UX HaGMIOAaIUCh B OOJIbIIOM KONHUeCTBe B OOOHX 
BapHanTax ONbITa, OCOOeHHO Y 3OPOBBIX pacrTeHuii. 

YMeHbIUIeHHe 4HCsIa KIy6- 
Hei B TrHe3fe 30pPOBbIX HU 
BHPYyCHbIX paCTeHHH kK KOH- 
ily opmMupoBanna yporKas, 
M10-BHJ,MMOMYy, OObACHAeTCA 
BbICACbIBAHHEM MUTAaTeJIbHbIX 
BelleCTB H3 M@JIKHX KyOueli 
Ooslee KPYIMHbIMH. 

BuecenHe MapraHlla 3a- 
MCTHO IIOBBICHJIO Bec KJIy6- 
Heh B OOOHX BapHaHTax, 


p IIpHTOM OCOGEHHOCHIIbHOY = pyc, 9. Tlonepeunpie cpe3bl C MMCTbeB HHXKHErO sApyca. 
PacTeHHH, YIHeTeCHHbIX 3a- J — 3foposoe pactenne,’ 2 — 6obHoe pacrenne 
OoneBaHHem (Ha 42,2%). 

Y HOPMaJIbHO BbICaKeHHBIX pacreHHii IpHOaBKa yporKas OT BHECeHHA Maprauila 
coctaBusia 26,6%. Uro Kacaercsa oOulero HTOroBOrO ypoxasx, TO eC WIA 30- 
POBbIX pacTeHHH OOOHX BapMaHTOB NpHHATS ero 3a 100%, y BupycHBIX pacte- 
HHH OH cocTaBHuT 51,9% c Mapranttem u 40,8% 6e3 Hero. 


Ta6aunua 3 
CpeqHMH ypoxal c OmHOrTO kycTa 


Ypoxwkah B Hadvane WBeTeHHA OxoHuyaTebHBIH ypoKai 
6e3 MapraHua | Cc MapraHiem Ce3 MapraHla | Cc MapraHilem 
PacteHua 
YHCIO WHCIO 4HucuO UHCJIO 
Kay6- | Bec, r | KmyG- | Bec, r | Kay6- | Bec, Tr | KyO6- | Bec, r 
Heh Heli HeH Heli 
BoJibHble 13 23,8 10 28,0 0,4 390 aD 674 
30poBple O 0) 22 88,0 | 14 954 | 18 1300 


Takum oOpa3om, onpeweneHHA WHHAMMKH HaKOMJIeCHHA XJOPO@HIOB B OHTO- 
reHese pacreHHi KapTodeA MoKa3aH, YTO KONeOAHHA B UX COMepKaHHU 3a- 
BHCAT KaK OT BHeWWIHHX dbaKTOPOB (BHeCeHHA MapraHlla), TaK H OT BHYTPeH- 
HUX YCJIOBUM (BUpycHble 3a00meBaHHA). OfHako HeCMOTpA Ha 9TH KONeOaHHA 
MOXKHO OTMeTHTb [Ba MaKCHMYMa B HaKOMJI€HHH MHIMeHTOB: NepBbIH COBMaaerT 
C MOM€HTOM 3HeEprH4HOro (OPMUPOBaHHA JIMCTOBOrO allfapaTa HM BTOpoH — C Me- 
pHolom OyTOHH3allMH, UBeTeHHA (Ha4yamOM KsyOHeCOpasoBaHHA”). 

JJoOapenHe MapraHila cnoco6cTByeT MOBDILWeCHHIO ypoxkaA y 3]0poOBbIX H 
OcOoOeHHO Y 3apaxKeHHbIX pacTennii uM OoubileMy HaKOMJICHHIO B JIMCTbAX C)UTO- 
XPOMOB IllacTHA, B YacTHOCTH xmopodusna b. YBenuuenve CofepKaHusA XJOpo- 
dunia b B pacTreHHu Mp BHECeHHH MapraHlla MOXKHO, BEPpOATHO, PaCCMaTPUBaTb 
Kak KpHTepHi HefocTaTKa Mapraulla WIA CHHTe3a JaHHOrO NMIMeHTAa. 

Y 30poBbilx pacrenuii, MOAKOpMJIeHHBIX MapraHuem, HaOsofanocb Oomee 
paHHee mpoxoxkenve cas paspuTus. Y pacTeHui, 3apaxxeHHbIX MO3AM4HbIM 
BUPYCOM, Mpoxox*keHve 3TUX cha3 Oblwio ele Oomee YCKOPeHHbIM H3-3a BJIMAHHA 


MapraHuia HW AXOBHTOTO JICHCTBHA MO38aH4HOrO BHpyCca. 
Tlocrymus10 
25 Il 1957 
IMTMUPOBAHHAA JIATEPATYPA 
1 H. B. Baxauosa, Asropetepat KaHsugaTckon Auccepraunu, JI, 1952, crp. 16. 
211 A. Baacwxk u ap., Mss. AHCCCP, cep. 6noa., No Bh. NS) (asia) at H. Tou- 
nes, M3n. AH BCCP, Ne 3, 101 (1951). *B. ® Kynpesu 4, K dusnonormn OombHoro 
pacrenus, 3g. AH CCCP, 1934. crp. 71. ° O. Tl. Ocumosa, Mes. Abie CCCs wcep; 
Ouvon., Ne 1, 96 (1953). ° B. JI. Pax Kos, Mytannn u OonesHu XAOPOPUINOBOTO 3epna, 
1933. 7B. E.Cemaneuxo, Tp. Bor. caqjaum. @omuna, No We. 99 | (1952): HA. 
Uyxcauosa, Tp. Jlenunrp. o6m. ecrecrsoncn., 70, Ne 3, 245 (1950). M. A. Wkoa a 
Hux, Mss. AH CCCP, Ne 1, 3 (1955).- 2° A. WI. UWLep6axko B. Buoxumns, s 3, 7 
331 (1949). 4K. Egle, Bot. Arch., 45, Ne 1—2, 93 (1944). Cc W. C ao - n, 
R. V. Olson, Soil Sci. Soc. Am. Proc., 15, 251 (1951); Soil Sci-, 70, 3, 213 (1950). 
H.C. Ruck, F.G Gregory, Nature, 175, 4452 (1955). aa 
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Jlokxnagn AKkaylemun Hayk COGP 
1958. Tom 119, Ne 2 


PH3HOJOFHS! PACTEHHHA 


Gen EINER 


THMbI COPTOBbIX NMONYJIAWHH NOACOJHESHHKA, 
YCTAHOBJIEHHbIE NIYTEM KH3MEHEHUA SOTONMEPHOAMYECKOLO 
PEXKHMA 


(ITpedcmasaeno akademuxom A. JI. Kypcanoeeim 20 XII 1957) 


CoproBble MOMYIALHH MOACOMHCUHHKa XapaKTePH3YIOTCA HEOMLHO pOMHOCTHIO 
pocta HU pa3BUTHA pacTeHH, BXOAUIMX B UX cocTaB. Ha cmoxKHOCTb COCTAaBa | 
COPTOBBIX NONYAUMA MOLCOMMCUHHKAa YKa3bIBalOT Ps], aBTOPOB (* °). 

B. H. Kosases Ha cHs0cHOM copTe noycomHeyHHka Besosepupit ruraHT 
BCXV u E. H. Cuuckasa na wupoKko pacipocrpaHeHHOM copTe MacJIM4HOrO 
noycomueuHHka BHMMMK 1646 ycranosnsan, uro B CocTaB OAHOFO CopTa BXOLAT 
(opMbI KOpoTKOrO HW VIMHHOTO JHA. 

Hamu mpopeweno u3yuenke CeLyIOWWNX COPTOBbIX NONYJALHH B OTHOWWeCHHH 
peakKIMM HX KOMMOHeHTOB Ha JuHMHy AHA: BHHMMK 6540, BHUUMK 8883, 
Caparoscxui 169, Caparosckui panuuit, [Iuonep CuOupn, Kapauk cremuoi, 
Turaur 549, Apmauckul rppisopol, Heliantum lenticularis u ru6puy F,,*. 

Jia ompeyeseHua peakWMH KOMMOHEHTOB COPTOBBIX MOMYIAWHH Ha WJIHHY 
JHA MbI MOJIb3OBaJIHCb MeTOLMKON, paspadotanHonH E. H. Cuuckolt (c HeKoTOpbl- 
MH H3MC€He€HHAMH, BHeCeHHbIMH HaMy). 

B neppplli rok uccmeqOBaHHA pacTeHHA COPTOBOH NoONnyAWMM BbIpalllHBa- 
JIMCb B YCJIOBHAX TepeMeHHOrO AHA (MocMTe BCXOAOB 25—35 KopoTKHXx, 9-4aco- 
BbIX JHeH; Jlamee — eCTeCTBeHHbIM JeHb). 

IIpu Bo3elcTBHH KOPOTKHM JIHEM HEOJHOPOAHOCTh NOMYAAWHH YCHHBasach 
BCJIEICTBHE PUSHOJIOPMYeCKHX PasJIMYHH COCTABAIOWINX pacTeHHH MO 3Haky 
(poronepHosuueckoH peakuuu. Tlepnoy Oyronu3aluu u WBeTeHHA NOMYJIALH 
CHJIbHO 3aTHAHYJICA: KOPOTKOAHEBHbIe (POPMbI Ha KOPOTKOM JHE YCKOPAJIH pasBu- 
THe, a JJIMHHOLHEBHbIe pacTATHBaH eo. 

Kop3Hnki oToOpaHHbIx pacTeHHl OOMOauMBaIMCbh OTJebHO, MH CemMeHa) 
KaxKOH CeMbH (B lepBylO OYepedb CaMble PaHHHe WU CaMble M03,HHe Ha KOporT-. 
KOM J\He) BbICeBaJIHCh B CuleAyroulemM roly. Pacrenua Kako ceMbuM Ha BTOpOH| 
Pod MCNbITaHHA BbIPAaMMBaJIMCb CHOBAB JBYX BapHaHTax: B YCJIOBUAX MepemMeH- 
HOrO JHA WM B YCOBHAX MOCTOAHHOFO ecTecTBeHHOrO AHA (KOHTpomb). TIpu 
9TOM HavOoylee BaxKHbIM NOKasaTeJeM CTaMHHOrO COCTOAHHA MbI CUHTaeM (ba3y 
Hayasia OyTounsallMu, Tak Kak onbitramu A. I]. Anexceepa ycraHoBeHo, 4TO 
KOPOTKHH Jeb y Bcex (popM HoOscoOHeYnHKa (HM JMHHOLHEBHBIX, UH KOPOTKO- 
AHEBHBIX) yCKOps#eT Mpollecc PopMupoBaHHA TenepaTUBHbIX OpraHoB mocse) 
MpOXOKMCHHA PacCTeHHA Yepes CBeTOBYIO CTaMio (Nocie OyTOHH3allNH, BepHee) 
mocwe Havata AuddepenttMalun Konyca uapacranusa). Tlosromy Mb u Belem! 
HCIbITaHHe CeMeH Ha lepeMeHHOM Jue, JaBax OT BCXOOB 25—35 KopoTkKuXx AHell, | 
a He Ha MOCTOAHHOM KOPOTKOM J{He, YTO MOXKET CriaUTb KapTHHY B OTHOLMEeHMH | 
pa3JIMUHH OMOTHNOB NONYAAWMH MO 3HaKy (cboTronepnoxuyeckol peakuuH. | 

B pesybraTe Bce HCCeAyemble HAMM COpTa MOXKHO pa3eHTb Ha UeTEIpe | 
THNa MO peaKUHH COCTAaBIAIOWIMX HX OMOTHMOB Ha JWIMHY WHA. 


————— 


* 4 oy s s 
['uOpun F,; nonyuer B. C. Ilycrosotirom or cxpemupanua Texacckoro H. lenticularis | 
CKYJbTYPHbIM MOMCOHCYHHKOM; AIA HAaLWMX OMbITOR OH Nepean 15-e noKoeHHe STOrO ruOpusla. 
386 } 
vo ) 


| 


K I runy MbI orHocusau copra: Caparosckuli 169, BHAUMMK 8883 ApMsH- 
cKHM rpbisopoli Hu H. lenticularis u ruOpuy F,;, KOTOPbIe COCTOAT TOKO 3 
POpM AIMHHOTO WHA. Cembu, BbIeeHHbIe U3 2THX COPTOB, YCKOPAIH pasBuTHe 
B BapHauTe MOCTOAHHOFO eCTeCTBeEHHOFO AHA NO CpaBHeHHIO C BapHaHToM Mepe- 
MeHHOrO AHA (cm. Ta6n. 1). 


TaOnunwa 1 


Pacnipefesenve pacTeHHii pasmMUHbIX COpTOB NoxCcomHeYHHKa M10 cpokam OyTOHH3auH 
(HCO pacTeHnit) 


° llatugquesku 
“ ers 
Copr Cemba 2 2% 
Bee] 4 
3 zo 2 3 4 5 6 
Capatosckuh 169 Pannaa .mMHHOmHeB-| K _— 8 20 i — 
(omit 1955 r.) Has ja 25 2 2 se ate = 
Tlosquaa JJIMHHO- K = 3 8 6 10 — 
HeBHaAa iB 19 di = — eo ae 
BHYUUMMK 6540 PaHHaa KOpOTKO- K 16 4 _ -— — — 
Wuesuaa JG = i 10 3) — = 
Tlo3quaa2 \JIMHHO- K -- ) Ae 4 — — 
HeByHasr JAY 6 10 4 — — — 
Turant 049 (onpit| Panuasa yv1MHHO- K 4 14 8 6 1 _ 
1955 r.) WHeBuast mat 9 aliy/ 4 — _— — 
Tlo3qHax KOPOTKO- K 3 4 3 a 9 6: 
HeBHaA (61M3KaA mh = 2 2 8 5 3 
K HeHTpaJIbHOH) 
Capatopckuli paHHult | Panuaa  Helitpamb-| K 8 7 4 4 — — 
(onpit 1956 r.) Haat JA 4 9 Hy) il — — 
TlosqHaa VJIKHHO- K 3 8 8 1 = — 
qHeBHaA vat 6 42 2 = = — 
Kapaiuk cTemHot PaHHsaa Helitpamp-| K 8 9 _ _ aa = 
(onbit 1956 r.) Had val 13 7 -- -- — — 
Tlo3qHaa IMHHO- K 2 9 9 — — _ 
J\HeBHaA Ja 9 11 — —_ — = 


* K — KopoTkHu cBeTOBOH fleHb, J] — QJHHHbIH CBETOBOM J\eHb. 


Ko II runy ornocares copra: BHUMMK 6540, BHUMMK 1646 u IInouep 
CuOupu, COCTOAMHe H3 CpaBHHTeIbHO CKOPOCHe/bIX KOPOTKOAHEBHbIX H Oovlee 
MOSAHECHeIbIX JJIMHHOLHEBHBIX (pOpM. CpaBHUTeJIbHO CKOpOCneJIble CEMbH STHX 
COPTOB YCKOPAIOT pa3BHTHe Ha KOPOTKOM jlHe, a Oosee NosfHecnesbie — Ha 
MOCTOAHHOM eCTeCTBEHHOM He. Cpoku OyTOHH3al\Hv CpaBHHTeJIbHO CKOpocneson 
cembu copra BHMMMK 6540 caBuHyTbI BuleBO Ha KOPOTKOM AHe, a Mo3qHecre- 
mol — Ha eCTeCTBeHHOM JHe (cm. Tad. 1). 

K III runy mpi ornecuu ocoGeHHo MecTpbii mo cBoemy cocraBy copt Turan 
549, cocToslMi “3 OTHOCHTebHO Mo3qHecnembIX OnoTHnoB. Cpefu HUX BbIJe- 
I€Hbl CKOpOCHesble WIMHHOMHEBHbIE MW MO3HECHesbIe KOPOTKOAHEBHbIe (O1H3- 
<He K HeliTpasIbHbIM) cpopMbl. Cpoku OyTOHHsallMH CpaBHUTebHO CKOpocneson 
“eCMbH CJIBHHYTbI BJIeEBO Ha ECTeECTBCHHOM Je, a CPaBHUTeJIbHO No3sqnecneloH — 
1a KOPOTKOM Jue (cm. TaOu. 1). 

THonynsluu TakMX CHOCHEIX COPTOB OYeHb COMBI MO CocTaBy, H BXOAIIMME 
3 HUX pacTeHuA ele Oomee reTepO3HroTHEI. 

K IV runy ornocates copra Capatosckuli pannuli u KapauK crennoH, co- 
TOAULME U3 HeliTpambubIX HW JVIMHHOAHEBHBIX opm (cm. Tabs. 1). 

Bombulad uacth (H3 uccmeyemoro Hamu HaOopa) copToB, Oomee CeBepHoOro 
Ipoucxoxenua (CapatoscKult 169, Caparosckuli pannui, Kapuk cTemHon), 
OCTOHT U3 JWIMHHOJHEBHBIX WH HeliTpasIbHbIX (opM, OJM3KUX K AJIMHHOAHeBHDIM. 
Sopta loxHOro mpoucxouenua (BHHMMK 1646, BHUMMMK 6540, Puraut 549) 
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ABIAIOTCA OoMee COXKHLIMH NONYAAWHAMH H MOSTOMY MpeACTaBsIAIOT OOVIbIUIA 
BO3MOXKHOCTH JIA OTOOpa. OHM COCTOAT H3 AWIMHHOAHEBHBIX H KOPOTKOAHEBIIBI 
(popM. . 

[lp mpoxBwxKeHHu COpTOB B CeBepHble paHoub! HaHOO/IbIUMH MHTepec Mmpe 
CTaBIAIOT TakHe paHHHe JJIMHHOMHEBHbIC (OPMbI, KOTOPble YCKOPAIOT pa3BUTHt 
Ha JJIMHHOM He. 

MopMbI MOACOMHCUHNKA, BbILeeHHbIe M3 COPTOBLIX MOMYIAWHH pH BosLeH 
CTBHH Ha pacTeHHe KOPOTKHM J{HeM, HMeJIM Tak2Ke OOVIbIUMe HIM MeHbLIe pas 
uM TO XapakTepy pocTa, MoptbomorMyecKHM H XO3AHCTBeEHHBIM IIpH3HaKaM 
CpaBHHTeJIbHO CKOpocieble (OPMbl HUMeJIH MeHbLUIYIO BbICOTY CTeOIA, MeHbIUeey 
YHCJIO JIMCTbeB MW JaBasId MeHbIIMH ypoxal. Oqnako (opMbl, BbIJeIeHHbIe Hi 
BbICOKOY pOXKalinbIX COPTOB, MpeBbIllaH MO yporKaio (HM CKOpocneble AH 03H 
cleble) POpMbI, BbIAeIeHHbIe H3 HHSKOYPOXKaNHbIX COPTOB. 

Koporkul JeHb ABAAeTCA (aKTOPOM, «pa3JlaralouluM» COPTOBYy!O MOMyYJIA' 
IMIO MOACOMHeUHHKa UW OOMerUaIOWIMM BbIemeHHe H3 Hee OMOTHNOB, pa3s/NUalo 
WMXCA Apyr oT Apyra mo paAxy Guomormueckux H XO3sHHCTBeEHHBIX cBolicTB. ITpr 
rHOpHAU3salluu 3THX ONOTHNOB MexkAy coOoH nonapHo ¥ rpymnaMH Noyuarwr;c: 
rHOpuAbl C pasHYHOH 2%KU3HEHHOCTbIO M MpOMyKTHBHOCTHIO. TeneTuKo-*usHoso 
ruyeckoe H3y4eHHe CocTaBa NONYIAWHH HeOOXOAMMO JIA BbIPAOOTKH NpaBHib: 
HOH MeTOAMKH oTOOpa MpH CesJIeKIMOHHOM mpoltecce. 


i 


Bcecoro3Hblli HaydHO-HCCJIeqOBaTeJIbCKHH Tloerynust0 
HHCTHTYT MACJIMUHBIX WH 3*PHPO-MaCJIMYHbIX KYJIbTYP 10 IV 1957 


ULHTHPOBAHHAS JIMTEPATYPA 


1E. H. Cuucxkaa, Kparkuii oruet o HayuHo-nccmeqoBaTenbcKoH paGoTe Bcecow2 
HayuHO-HCCA. HHCT. MaCIMUH. M aupo-MacM4uH. KybTyp 3a 1954 rog,icrp. 164. 2 B. 
Kospases, Tp. buon. uuct., Kuprascx. dua. AH CCCP, 1950. 23. 0. CamoxuH 
Semuenemue, No 2, 99 (1954). 4A. Il. Anexcees, Kparxuit oryer 0 HayyHo-nccneoB: 
TeIbcKOH paOoTe Bcecow3H. Hay4HO-MCC/I. HHCT. MaCJIHYH. H S*PHpO-MaCIMUH. KysIbTyp 4% 
1954 r., crp. 167. ° I. UW. Bapauckun, Aposusanua, 2—3 (5—6), 67 (1936). 
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Jlorzagm Akanemunu Hayk CCCP 
1959. Tom 119, Ne 2 


SOOJIOVH f1 


JF. M. CEMEHOBA 


NIPOHHUAEMOCTb MOKPOBOB JIMUHHOK XPYLUEM 
| MELOLONTHA MELOLONTHA L, JWJIA COJIN Na,HPO, 
| (Ipedcmaéaeno axademuxom H. H. Ilmaaveaysenom 6 XII 1957) 

_  Hieceosanve mponnllaemocTH 10K poBOB HaCeKOMBIX M0Ka3as10, UTO y Ha3em- 
‘HBIX (OPM OHH OTHOCHTEIbHO HeMPOHHIaeMb! AIA Ta30B, BOAbI H pacTBOPOB 
cole, UTO CBAZAHO C pasBHTHeM 9nHKyTHKYsbI (°). UccneqoBaHHA BORHBIX Ha- 
CEKOMBIX MOKa3bIBalOT, UTO HX MOKPOBbI OTHOCHTeJbHO MPOHHMaeMbl LWIA 3STUX 
BeulecTB (1,”). 

_ TloupeHHbiM HaceKOMBIM B 3TOM OTHOINeEHHU yemAOCb HeEMOCTaTOUHO BHH- 
‘Manus. YunTbiBad oco6eHHOcTH MOUBbI KaK CpejIbl, MO MHOFMM MOKa3aTeJ1AM 
TIPOMeXKYTOUHOH Mexy BOLHOli u BOSAYUWIHOH (7), MOXHO ObLIO MpeANOMOKUTS, 
“-YTO Y NOYBeEHHBIX Ha@CeCKOMBIX MOKPOBbl OTHOCHTEJIbHO IIPOHHIaeMbl. 

Jlia HekOTOpbIxX OObeKTOB, eliCTBHTebHO, Oblla yCTaHOBeHa MpoHHilae- 
MOCTb MOKPOBOB JIA BOJbI H ra3oB (°). 

MerTooM MeYeHBIX AaTOMOB YJaJlIOCb YCTaHOBUTb, TO MOKPOBbl JIMYHHOK 
Tipula paludosa nponuuaembl 2a pacTBopos come (°,°). Bmecre c Tem B sIHTe- 
paType HeOLHOKpaTHO OTMeYa/laCb BOSMOXKHOCTh OopbObl Cc NMOYBOOONTAIOLLUMA 
JIMMMHKaMH BpeAHbIX HaCe€KOMBIX IYT€M BHeECCHHA MHHepasibHbIxX yoOpenni; 
B YaCTHOCTH OblIO NOKa3aHO, YTO Y MHOFHX MOYBeHHBIX JIMYMHOK HAaCeKOMbIX 
NOKPOBbI MpOHHUaeMbl JIA pacTBopoB cose (*). OHako Bonpoc oO mpoHuttae- 
MOCTH JIMUMHOUHBIX MOKPOBOB JIA pacTBOPOB cose elle Heb3H CUMTaTb OKOH- 
YaTeJIbHO pelIeHHBIM. 

Saflayeli HaCTOAUerO HCCeLOBaHHA OblIO H3yYeHHe MPOHHWAaeMOCTH NOKpo- 
BOB JIMUHHKH 3anauoro Malickoro xpyuta (Melolontha melolontha L.) — ogHoro 
H3 paCIpocTpaHeHHbIX CeJIbCKOXO3AHCTBEHHbIX MOUBCHHBIX BpeuTereh — WA 
cole docctbopa, BXOJAUIMX B COCTaB MHHepaJibHbIX yOOpenHi, BHOCHMbIX 
Bp mousy. MccmeqoBaHve BIMAHHA Ha STHX JMYMHOK Coe Oblwi0 MpoBeseHo B 
cpoe Bpema B. Cy6xsesbim (1°), HO,BOMpoc O MpOHHWaeMOCTH MOKPOBOB OCcTaJICA 
OTK pbITbIM. 

~ Hamu Obit ucno1b30BaH pacTBop Kucsoro docdopHokucsoro HaTpuA Na,HPOQ,. 
Koxtientpauua pacrBopa Oblia B3ATa B Mpefeax TeX BeJIMYHH, KOTOpble TIpH- 
MeHAIOTCA TPH BOMHBIX KyJIbTypax pacrenni (0,65%). Takai Kontlenrpallua 
6bvia BbIOpaHa MH MOTOMY, YTO OHA COOTBETCTBYeT KONUMEHTpalluun Pusnouornue- 
cKoro pacTBopa JIA MHOrMX MOMKHOTepMHbIX AMBOTHBIX. Takum o6pa30m 
ylal0Cb U36e%KaTb BO3MOXKHOFO BPeAHOFO OCMOTHYECKOLO BO3eHCTBAA pacTBopa 
COM Ha MOKpoOBHY!0 TKaHb, HaOs1OLaemoro MIpH Coulee BLICOKUX KONMeHTpalHAX. 

O6pbeKTOM HCCNeOBaHHA CYMRU JIMYHHKH 3aliafHoro Malickoro xpylla 
nocseqHero Bo3spacra, coOpanuble B uiose 1957 r. B [enkoBckom palioue Mockos- 
cKOH oOacTH. 

Jlia u3y4eHHA MpOHHWaeMOCTH NOKPOBOB STHX JIMUMHOK Oplsla HCIOJIb30BaHa 
MeTOIHKa H30JIMpoBaHua KyTHKysp ('). 

Tak Kak M4MHKH Xpylla MMeloT no OoKaMm Tela 9 Map Ablxasell, WesHKOM 
HCIOJIb30BaTb BCIO KYTHKYJY OblIO HEBOSMOXKHO: B 3STOM CJIYUae He MCKJIIOUaaCb 
6bI BO3MOXKHOCTh MpPOHHKHOBeHHA PacTBOpa COJIM Yepes AbixXavblla. Tlostomy 
WIA UCCMeMOBaHHA Obi BbIPesaH YYaCTOK MOKPOBOB Oe3 [bixaNell CO CMHHOH 


389 


CTOpOHHI Mocsequero cermenta. IloKpoBbi 9TOro CerMeHTa, B KOTOPOM HaxOJMTC 
pacllHpeHHad “acTb 3aQHeM KMIIKY (6powuibuaad KaMepa), OKasaIHCb O4eH 
yNOOHLIMH JWI OMbITa, TAK KaK MOBEPXHOCTb 3feCb COBePUIeHHO TlaAKan OH 
HMIMeHbI TPYLHO OTAeIMMOM AHPOBO TKAaHH, PaSBUTOH B APYTHX CerMCHTax. | | 

BpipesaHHy!0 MpospayHyio MacTHHKY MOKPOBOB TIllaTeJIbHO IIPOMbIBaJIF | 
B JMCTHIIMpOBaHHOH WH OuAUCTHJIMpOBaHHOH BoWaX, NOACYIIMBaJiM cpusibT po} 
BaslbHOli OyMaroli, a 3aTeM HATATUBAIN Ha CBOOOAHbIM KOHEL MaJICHBKOH SHTOMO?F 
joruuecKoH mpoOupKH HM MpouHO OOBASHIBAJIM WeKOBOH HHTKOH. ; 

B nmpoOupky mpefBapHTeIbHO HaJlMBaJin 1 Ma OMQUCTHIMpOBaHHOW BOJbI! 
Temnepatypa Boshyxa Obia 25°. 

[Ipuroropjennble Takum cioco6om MpoOupKH, C NaTANyTbIMH Ha HX HOK pO} 
BaMH pa3HbIX OcOOeH JIMYHHOK MOrpyKa/iH B PpacTBOpbl CO/M (0,65% Na ,HPO,) 
TakKHuM OOpa30M, YTO CMayHMBa+ 


Ta6auua 4 JIHCb TOJIbKO IOKPOBBI. 


KosmuectBo mocopa HW cou eae Oa Si KouTpoviem CHLYKMIH TAKHeE 
yepes K ' 
PORE EE Pec a eee si Ke MpOOMPpKH C MOKPOBaMKH. 


HO MOrpyKeHHble B OuUCTHAI- 


= b EUS allie fee mupoBannylo Boxy. KourpovH 
2 eg = Bae er aa laasee Obll BBeAeH MIs nowyyenus 
Se viene : Eg Be grit sees YBepeHHOCTH B TOM, UTO oc: 
S| Ss ez | gus é-g | £5282 dop ue nocrynaer us MoKpoB: 
rR | so | ee | BS gas | 3ane HbIX TKahel JIMUMHKH. 
Sa iieaeinl Ase. Oe Se MC Ets Yepes 5 vac. npoOupKu Oni- 
| 9 |es6! 7,5 11,8 54.0 JIM HSBMeYeHbI US PacTBOpOB 
YOM ad las arf sla tot 10 14'4 64°6 TULATeJbHO OOMBIThI CHapy2K 
BMGT. WEBB el Me 16,4 73,7 OMAUCTHIIMpOBaHHol Boon 
ee eet eo! 12,9 57,3 SaTrem UX CofepxkuMoe Obl’ 
z fk oe Me on doe ucceqoBaHo Ha cosep2kaHn 


cbocdbopa. 

Onpexenenne cbocdopa mponsBo_usocb MyTeM peakItMH Cc MOHOZeHOBON 
KHCIOTOH (*), KOJIMYeCTBEHHO — C MoMONIbIO cboTosmeKTpomMeTpa. Kowuuecrse 
NpOHMKWeH COM ObIIO BLIYHCIEHO Ha OCHOBaHHM JaHHbIx To cbocdopy. 

B kKouTpoue He Oblio OOHapyxXeHO HUKaKHX CeLOB docdopa, a BO BCeXx 
ONbITHBIX poOupKax oKasasicA docdop (Tabu. 1). 

Tloyuennbie WanHble NO3BOUAIOT CeaTb BbIBOL, YTO NMOKPOBbI NMOYBOOOH- 
TalOUlMX JIMYMHOK MaHCKOTO Xpyllla MpOHMMaeMbl Ws COMM KUCMOrO docop- 
HOKHCJIOrO HaTpHsA. 

Tlonyuennble JanHble OveHb OM3KH K yCTaHOBJeHHbIM panee Aaa Tipula 
paludosa (°,°). 

IIpouuuaemoctb nok poBos mM4uHHOK Melolontha melolontha u Tipula pal udosa) 
HaXOJMT OObACHEHHE B PHCTOJIOTHYCCKOM CTPOeHHH UX KyTHKysbl. Y aTux opm) 
SMMKYTHKYJIa, OT PaSBHTHA KOTOPOM 3aBHCHT HelpOHMIaeMocTb NOK pogo. (1), 
MpakTHUeCKH He BbIPaKena. B OTHE OT OTKPbITO 2KUBYILUX HaseMHbIx CopM, 


Y STUX BHUAOB JUMKYTHKYJa He pa3sJIMGuMa Jlaxke IIpW CaMblx GOJI bX VYBeJIH4e- 
Huax (1350 x). 
MucrutyT Moposoruu 2KuBOTHBIX Toerynuuo 


um. A. H. Cepepnosa 28 XI 1957 
Axaylemun Hayk CCCP 


UMTHPOBAHHAS JIMTEPATYPA 
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B.A Anekcauapos, Buon. mypu.,.3, 3,490 (1934), 2 M.-C. Dm as p-oum) 
Oco6eHHocTH MOuBbl KaK CpeAbl OONTAHHA HW ee 3HAUeHHE B ZBOMIOWUH Hacekombix, M3y. AH 
CCCP, 1949. ®M.C. luaspos, JAH, 56, Ne 8, 881 (1947), *C. 0. Banaxos- 
ekul, W.C. Banaxospexkuit, Merogp xumuyeckoro aHanusa KpoBH, 1953. 5 JI. M. 
CemeuHoBa, 300m. xypH., 36, 12 (1957). °® M.S. Ghilarov,L. M. Semenova, 
Zs. {. Pflanzenkrankh. (Pflanzenpathologie), 64, 7/10, 522 (1957)... 449M. WieH of @ g a8 
PChedln TES) Joutollea Gi l, 107 (1956). 2 Ro an 2 ena de as. angew. Entomol., 20, 
2, 497 (19388) 9° AY Rie har ds, The Integuments of Arthropods, Minneapolis, 1951. 
LO Wee Ort biiceinenyameZce Morphol. Okol. d. Tiere, 28, 184 CLOSE) ae OW toed e s- 
worth, J.. Exp), Biol 2h) /3—24.597, (1945). 


Aornaye Akayemuu nwayx CCCP 
1958. Tom 119, Ne 2 


IKCHEPHMEHTAJIBHAA MOP@®OJOFHA 


H. B. ABA SAH 


POJIb MESEHXHMbI B PA3BHTHK MMEMEHTHOPO INKTEJINA 
rJIA3 OCETPA 


(ITpedcmaeaexo axademukom H. H. Ilmaaveaysenom 13 XII 1957) 


HspecTHo, 4ro y BCeX HCCIeXOBaHHbIX BUJOB MO3BOHOUHBIX 2KHBOTHBIX BO 
B3pOCJIOM COCTOAHHU OTCYTCTByeT CnocOoOHOCTb K pereHepalluu yrpayeHHon 
ceryaTkn. Mckouenne mpeAcTaBiAioT COOOl TpUTOHbI, y KOTOPbIX Moce yTparbl 
BOCCTAHaBJIMBaeTCA PYHKUMOHUPYIONLaA CeTYAaTKa 3a CUeT MpeBpallleHHA KJIeTOK 
MHIMeHTHOrO smHMTemHA (1°). Ora cnocoOHocTh MHrMeHTHOrO SMMTeIHA Tviasa 


TPHTOHOB He ABJIACTCA MCKJNOUMTEbHOH, MOCKOMbKY U3 psAya paGor (4, 7, ° 
10 rine 
’ 


xf 


H3BeCTHO, UTO Ha PaHHHX CTaHAX pa3sBUTHA rla3a Uy Apyrux copm 
(OecxBocTble aMpuOuH, NTHUbI HW MJeKONMMTAaIOlHe) HapyKHbI MCTOK 3auaTKa 
rasa TakKe cnocoOeH pa3BHBaTbcA NO MYTH CeTYaTKH, NpHYeM MoceLHAA 
JaxKe y 3apoObliueH MI€KONUTAaIOMUX Luddepenlupyetca Ha COM C pasBHTHeM 
HepBHEIX BOJIOKOH. J] NOHHMAaHHA TOTO, C 4eM CBA3AHO HasIMuMe WIM OTCYT- 
CTBHe CMOCOOHOCTH K pereHepallHH Yy pa3HbIX FpyMM %XHBOTHBIX, CYLLeCTBEHHO 
3HaTb: 1) KaKOBbI pereHepalNOHHble BOSMOXKHOCTH Y NpelcTaBHTeeH pa3/IMU4HbIxX 
KJIaCCOB 2%KHBOTHBIX, 2) KAKOBbI YCJIOBHA, HEOOXOAMMbIe AVIA HOPMAJIbHOrO pacuie- 
HeHHA 3auaTKOB OPraHoB Y pa3HbIX Pop (B Clyyae Tlasa Ha MMIMeHTHbIM STIH- 
TeHH Hu ceTuaTKy), 3) OMHAKOBBI JIM 9TH YCIOBHA Y pa3sHblX 2KMBOTHBIX. 

{na 3a4uaTKOB Tia3 amduOun ycTanoBsleHo, YTO HaHvOosee BaXKHbIMH (PaKTO- 
paMH, OKa3bIBalOUlMMH BJIMAHMe Ha Pa3JIMYHbIe MYTH pasBHTHA Tepewuel HU 
3a][HeH CTCHOK Tvia3HOrO MY3bIPA, ABMAIOTCA JIA NepesHeH cTeHKH — CKoMIe- 
Hue ee KJIETOK B KOMMaKTHYIO MaCCy, KOTOPOe YCHJIMBaeTCA €€ KOHTAKTOM C 3a- 
KlaiKOH XpycTauKa, a WA 3aHeH CTeHKH — pacnoyloxwenhe KJIeTOK B OHH 
cloh MH KOHTaKT MX C OKpyxKalouleH Tla3 Me3eCHXHMOH, IIpH4YeM ZYTOT KOHTAKT 
C Me€3CHXHMHbIMH KJIeTKaMH CO3faeT YCJIOBHA JIA NepBOHaYabHOrO Hakorie- 
HMA MHTMeCHTHBIX 3epeH B KJI€TKaX MMIMCHTHOTO SMUTeJIMA, a C MOMeHTa (OpMH- 
poBaHHA cocyfucTOoH oOo0"KH UM Havasia OOTeKaHHA rasa KPOBbIO BefeT K 
pesKOMY YBeJIMYeHHIO HakoleHuaA murMeHta (* °). SHayenne KonTakTa c Me- 
3CHXHMOH B Ppa3BHTHH MHIMeHTHOFO SIMTeIMA YKa3aHO Take UM JIA MJICKOMH- 
Talolux (°*). 

Samayel HacTosxmleH paOoTb! OblIO U3YYHTb 3aKOHOMePHOCTH MpolleccoB 
IuddepenlupoBKH Hapy2KHOrO HM BHYTPeHHELO JIMCTKOB Tyia3a y OCeTPOBbIX PbIO. 
Pa6ota MpoBofusach Ha 3apofbltax ocerpa (Acipenser giildenstadti Brandt) 
Ha PoroxKuucKkom pblOxo3se A3foHpElOBoya. OnbiTbl cTaBuJIMcb Ha CTaqHH 
rylasHblx my3sbipelt (25—26 craguu no Hernad u Puua6ypr (*)). Sayarku ras 
yAanANUCh Ip NOMOMWH CiellMaJIbHO 3aTOUeHHOFO Pa3HOrO HORKUYUKA U CTCKIAH- 
Holi urmbl. Dyasuble Ny3bIPH OKPY2KeHbl OY€Hb MaJIbIM KOJIMYCCTBOM MC3CHXHMBT; 
93TO OTICIbHbIe, PbIXJIO We2RKallWHe KJICETKM, KOTOPble JIerKO OYMIMLAIOTCH C MOBEPX- 
HocTH ruiasHoro my3sbipA. Ilocme storo ria3sHble 3ayaTKW TOMOTMMIAaCTHYeCKH Me- 
pecaxkuBasucb B I CepHu ONBITOB B NepHKapAMasbuy!0 MOMOCTb UB NOJIOCTb 
Tena, a Bo Il cepuu mox Koxwy, B KaOepuHyio OONacTh HM K COMHTAM 3apO/pbIIleH 
TOrO 2Ke Bo3pacra, UTO H Jonop. BI cepuu onpiros TpancianTaTbl [OJ2KHb! Obl 
OKa3aTbcnd JMUIeCHHbIMH Me38eCHXHMHOTO oKpyxeuHA, a BO I] cepuu monatanu 
B YCJIOBHA MOJHOFO OKpy2KeHusdl MeseHXHMOH. Bcero OblIO ClemaHo 33 MepecalKH: 
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17—s I cepuu onpiros, 16—so II cepun. M3peuenuble u3 obos10ueK onepu poBaH- 
Hbie 3apOMbIUH COJep%KalHCb B TeYeHHe MepBbIX AByX MHeH Mocse onepalluyu 
B CTCPHJIbHbIX Yallleukax Cc pacTBopom ITovbTdpperepa, cosep2KallleM 0,02 %. 
cyabasuna *. Kontpomem cw1y2kwW Tia3a xo3AuHa. PukcallMA MpOBOAHMAach 
*KHKocTbiIo By3va sepe3 6—7 Hel Mocuie onepalluH — B TO BpeMA, KOMa rasa | 
XO3AHHAa MpuHoOpeTaiM HHTCHCHBHY!O MHTMeHTalMiO NHTMeHTHOrO SMHTeIHA Hi | 
MOMHYIO AuddbepenuupoBky ceruaTKH ua cyion. II]popoyKa — 4epe3 CIMPTbI H | 
6eH30/1, TOMMMHa Cpe3oB 5 w; OKpacKa TOTaJIbHO OOPHbIM KaPpMHHOM C JoKpac- 
KoH mpenapaToB mo. Mausopu. 

Koutposbuble ria3a (pac. 1), paBHoBospacTHble C TpaHClaHTaTaMH, MO 
CBOeMY CTPOeCHHIO COOTBETCTBYIOT Tvia3aM oceTpa Ha 7 9TaMe ero pasBHTHA (?). 
B ceruaTKe XOpOUIO BbIPaxKeHbl BCE CJIOH: CJIOH HEPBHbIX BOJIOKOH, TaHIVIMO3HbIH, 
BHYTPeHHHH CeTYaTbIN, BHYTPeHHHH AepHbIH, Hapy2XKHbIH CeTuaTbIM HW HapyXK- 
HbIH aAepHEI cou. LnddepenwupoBannadA YaCTb CeTYaTKH NOXOLUT NOTH TO 
uuM6a. OqHako cTemeHb AudiepeHUHPOBaHHOCTH CJIOeB YMeHbIWaeTCA OT WeHTpa 
rla3Hol uallu, MecTa OO6pa30BaHuA «Ivia3Ka», XapaKTepHOrO AVIA Ty1asa OCeTPO- 
BbIX, K ee Kpaim. KowOouku B Bue KyNONOOOpasHbIX BbIPOCTOB WHTONMAa3Mbl, — 
HeCyWHX Ha CeOe TOHKHH 3auaTOK Hapy2XHOFO WIeHHKa, BbIJaloTCA B MepBHYHY!O: 
molocrb rasa. B aamuncouye OHH HecyT 2XHpoBylo Kamo. [lamoyuku, KOTOpbIe | 
pasBUBalOTCA M03%Ke KoOOUeK, y2Ke BUAHbI B WeEHTPaJIbHOM YaCTH CeTUaTKH. 
Onuv JMUIeHbI %KHPOBOH KalJIM, UX HapyKHble WIeCHHKH JWIHHHbIe, HMeIOT WH- 
MHApuyeckylo dopmy, AApa sexaT riyOx%e aAfep KomOouek. KnerKu NHIMeHT- 
HOFO SIMTeMHA C HavaJIOM HaKOMJIeHHA MHMeHTa cTaiH KyOuyeckumu. []urmeurT | 
B HHX CKOMMJICA C JMCTaJIbHOH CTOPOHbI KJIeTKH, COOHpascbh B Oosee MIOTHBIK 
KOMOK B cepeyuHe KuleTKH. IlurMenTHble 3epHa MOrYT 3aXOJHTb HM B MHOFOUKC- 
JICHHbIe€ MpOTOMMa3MaTHYecKHe OTPOCTKH, OOpas0BaHHble KJIeTKaMM MWHTMeHT- 
HOrO SNMTeIHA. 

PesyubtTatTbl oOeHX CepHli ONbITOB (YHCIO TpaHCimaHTaToOB) mpelcTaBseHbh 
BeTaons al, 


Ta6Oauna 1 


TlurMenTuHpiit snutennk 


Ey} fool 
fa pasBuT ° 
3 & 
a} & 
si Es = 
i= v a 
A Op eR: 
Cepna TlonoxkenHve TpaHcnantTata Pie oy Eire) a 5 
a0 s Oo a ° eel 
Shs & ae a2 aq 
Es 3 e3 | &@ et 
50 = Ey mo 5 | 
as & Os vo ° | 
Lm 5 me) =a c | 
Eo 5 ES EO S 
Em Es BH ==) Q 
I — TpancnaHTaTEl B Bue Me3eHXHMBI 042} — _— — if | 
NOMOCTH TepHkapya | B oKpy2xxeHHH Me3CHXHMBI: | 
B OTCJIbHBIX yuacTKaX 4 — 2 — 6 1 
CO BCexX CTOPOH — ‘l — 3 4 
Il — tpancnnantatn B | TlomHoe okpyxenue me3enxumoli| — by) a: 9 16 
cTeHkKe Tesla 
Beero TpaHcnmaHTatos 14 6 | 4 | 12 | 33 


B Ilcepuu onbTOB TOMbKO MeHee NOMOBMHEI TPaHcnaHTaToB (7 “3. 
17) oKa3aIMCb BHE OKpy2KeHMA Me3eCHXHMBI, CBOOOZHO wexKaULMMH B MomocTn 
nepHKapua (5) HH B Wenome (2). Dnasupie 3auaTKu, nonaBuine B Takue yCJIOBHA, 
PasBUBaHCh WeIHKOM B CeruaTKy (puc. 2). [lurmenrupii snuremnit we o6pa- 
30BacA. Crpoenve STHX TpaHCMaHTaToB mo CylecTBy He OTMMYAeTCH OT 
CTpOCHHA CETYATKH KOHTPOJbHOFO Tyia3a. OrsM4He MpeACTAaBAeTCH JIMIWb B TOM, 
uTO B CeTHaTKaX, OOpas0BaBLINXCA B NOMOCTH NepuKapAUA MB MOMOCTH Tea, 


* 
IIpenapat cympda3un cunTesupoBanH B Bcecow3Hom HaY4HO-HCCJIEOBATeIbCKOM XHMUH- 
KO-PapMalleBTHYCCKOM HHCTHTYTe. STO BeMlecTBO LIMpoKO IIpHMeHAeTCH 3a pyO@KOM Kak aHTH- 
cenTH4eckoe CpescTBO MOA HasBaHHeM CysbiPaquasnn (24), 
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Puce. 2. Pna3noit TY3bIPb, MOMeULCHHbIt B MepHKapAHaJIbHY!O MONOCTb, BHE Me3eH- 
XHMbI, WeIHKOM pa3BuBUIduica B ceTuaTKy. 200 . xp—xpycTamuK, c — ceTuaTKa 


3 


Puc. 3. Tna3noit my3bipb, MOMeLLeCHHbIM TO 9KTOeEpMy, B YCOBNA MOMHOTO OKpy- 
YKEHHA M@3CHXHMOM, pasBHBLUHHCcA B Tria3 Cc ceTYaTKO!l (C) H MHPMeHTHbIM 9mH- 
TemHeM (n. 9). 200 X 


JIAH, r. 119, Ne 2, Ja6aran 


BHe OOBIYHBIX'!YCIOBHH pasBHTHA, KaK Obl OTCYTCTBYeT -IPHHUMN Audpepenwu- 
POBKH OT WeHTpa Tia3HOH yaliM K mMepndepuu. Ha scex ypopuax ceryatTKa 
HMCeT IIPHMEPHO PaBHylo CTeMeHb AuddPepenwupoBannoctn. Kak u B CeTuaTKe 
KOHTPOJIbHOrO Tyla3a, B CeTYaTKe TpaHCciaHTatos (4 clyyas: 2 B MOOcTH Me- 
pukapda, 2 B MOOCTH Tela) pasBUTbI BCe COM, BKIOUAA Coli cpoTopelenTopos. 
Ojuako He BCe TpaHCrlanraTbl HMeIOT OMMHAKOBY!0 CTelenb uddep cul poBau- 
HocTH. OjMH cny¥aH mpescrapiser coOol sHIlb Hayano uddpepenu poBku 
CeTuaTKH Ha CIO C HaYaJIOM OOpas0BaHUA SPHTeMbHbIX OTPOCTKOB. B Apyrom — 
TpaHcianTaT MpedcTaBadaer COOOM MIOTHBIH KOMOK BepeTeHOBHAHBIX KJIeTOK, 
KOTOpbie OObIYHO XapaKTepH3YIOT HavaJibuble 2Talbl pasBuTHA CeTUaTKH. 

10 tpancnanratos u3 17, nepecaxeHuble, KaK HM Apyrve, B NOmOcTS TepH- 
Kapjla, OKa3aJIMCb B KOHTAKTe C Me3CHXHMOM — JIMO0 B OTAebHbIX yuacTKax (6), 
J1M00 B MOJHOM OKPy2KeHHH Me3eHXHMHBIX KweTOK (4). B mepBom cly4ae, Kora 
Pla3Hble 3a4aTKH OKa3aJIMCb B YaCTHYHOM KOHTAKTe C Me3CHXHMOHM, MMTMeHTHBIL 
SIMTeIMH B Bue TOHKOFO COA YIVIOWEHHBIX KJI€ETOK' WIM He BOSHHKaJ COBCeM, 
WJIH BOSHHKaJI TOJIbKO B Me€CTaX KOHTAKTOB C M€3CHXHMOH, HW B HEM MpOWCXosuI0 
HaKOMJICHHe MHIMeHTHBIX s3epeH. Bc, xe OCTajIbHad Macca TpaHCHanrTata 
PasBHBaJlaCb B HallpaBJIeHHH CeTUaTKH C XapaKTePHbIMH IA Hee YepTaMH CTPoe- 
Hua. Bo BTOpoM culyyae, KOra TpaHCIaHTaTbl OKa3bIBasHCb IWeIHKOM OJeTbIMH 
CJIOCEM M€3CHXHMMHBIX KJIeCTOK, T1pH OOpa3s0BaHHH Twa3HOro OoKayla Hapy2KuHblli 
JIMCTOK €fO He€H3MeHHO IIpeBpaliaicH B MHIMeHTHBIN amuTemHH. KaerKu ero, 
HauHHad HaKallIMBaTb MeJlaHHH (3 TpaHcMviauTata u3 4), COXpaHAM yIVIOLLeH- 
Hy!0 @OpMy, He MeHAA ee Ha HECKOMbKO Oolee KyOuUeCKYIO, KaK 9TO MpOHCXo- 
AMT B Pa3sBHTHH MHIMeHTHOFO SMMTEIHA B HOPMAJIbHIX YCNOBHAX Tia3a. Ilur- 
MEHT B BHJle 3epeH HW MeJIKHX MalOuUeK HaKallJIMBaJICA BO BCeX KJleTKaX C HCTaJIb- 
HOM CTOPOHBI Apa, NpedcTaBad coOoH Gosee uM MeHee paBHOMePHBI pbIXJIbIH 
cmoH. OrpocTkoB oOOpa30Bai0cb 3HaYHTeIbHO MeHbIle 10 CpaBHeHHIO C MHT- 
M€HTHBIM SMMTeIHeEM KOHTPOJbHOrO ruia3a. B OHOM TpaHCMlaHTaTe MHIMeHuT 
B Hapy2KHOM JIHCTKe He OOpa30Balica. 

Bo II cepuu onbiTOB Obino cfenaHo 16 onepauun. SauaTKH ria3 
IesIMKOM NOMellasIMcb NO KOxKYy Ha OOK 3apoOlbllla BNepeqH usrHnOa Mpegno- 
yeunoro mpotoka. Ilocne 6—7 Hel pa3sBHUTHA 3apOfblllla TpaHCciaHTaTbl OKasbl- 
BaJIMCb JIHOO B rowloBe B OOsacTH *Kabdep, WHOO Ha CNMHE B OONAaCTH COMHTOB OKOWIO 
TOUCUHBIX KaHaJIbleB. Takum OO0pa30M, BO BCeX MepecafKax 3auaTKH Tyla3 Ha- 
XOJMJIMCb B YCJIOBHAX MOJHOTO OKpy?KeHHA Me3eHXHMOH. B ofHHX ciyyaAXx 
Me3eHXHMa Oblula Oosee NVIOTHOH (B OOAaCTH ToOuOBbI), B Apyrux — Oovlee pblx- 
oH (B OOacTH MOYeUHBIX KaHasIbleB), HO BO BCeX CJTyYaAX STO Obl MecTa, 
XOPOLIO CHaO%KeHHbIe KPOBeHOCHbIMH CocylaMu. PesysibTaTbl STO CepHH ONIbI- 
TOB OJHOPOAHbI B TOM OTHOLWIEHHH, YTO H3 BCeX Nepeca*KeHHbIX la3HbIX NysbipeH 
pasBUBauCh JBYCJIOHHbIe ria3Hble OOKaJIbl, BHYTPCHHHM JIMCTOK KOTOPbIX Mpej- 
CTaBIA CeTuaTKY, HapyXKuHbIlt — MMrMeHTHIN anuTenHu (puc. 3). B ceruarKe 
pa3BuTbI Bce cmon. J[uddepenuupoBka UX UeT, 0-BHAMMOMY, Kak B HOpMe,— 
OT WleHTpa ra3HOH YallIM K ee KpaaM. OOlacTb «ria3Ka», KOTOpasx B HOpMe I1po- 
JOJI2KUTEJIbHOe BPeMA 3aMeTHA B CeTYAaTKe M10 Oovlee BbICOKOM CTeleHu Anddepex- 
IMpOBKH cyloeB, OOmbIeMy KOJIMYeCTBY NHIMeHTa B MMITMCHTHOM 9SNHTeIHH, 
B Tyla3aX, Pa3BUBIUMXCA W3 TpaHCMaHTaTOB, HHYeM He BbienseTca. Bo Bcem 
Tia3HOM Ookawle, MOUTH NO ero KpaeB, COM CeETYATKH HaXOMATCA NOUTH Ha OLH- 
HaKOBOM ypOBHe AuddepeHUMpoBKH. SpHTebHbIe KJICTKM HMeIOT HOPMaJIbHOFO 
Bula HM BeMUMHbI OTpocTKH. KowMuecTBO MalOueK HeCKOJIbKO MeHbIUe, UCM B 
KOHTPOJIbHbIX [yla3aX. OTO, MO-BHAHMOMY, CBA3aHO C TEM, UTO B HOPMEe MaJlOuUKH 
NOABIAIOTCA 1032Ke KOOOUeK, KOFa CeTuaTKa HaXOMUTCA ye Ha Oomee BLICOKOK 
cTyNeHH AuddepeHUMpoBKH, CBASaHHOM Cc HayaNOM YHKUMOHMPOBAaHHA, He 
MMeCIOUIMM MeCTa B TpaHCriaHTHpOBaHHEIx Tiasax. IlurmenTubii simMTeMu 
TpaHCiaHTaTOB COCTOHT M3 OMHOTO psa YINNOUeHHEIX KJICTOK. C Hauasiom 
HaKONMeHHA MHTMeHTa OHH He MpHoOperaioT KyOnyecKOH opMbI, a OCTAaIOTCA 
ynsoueHHpimu. [lurMeut, Tak %e Kak HM B HOPMe, HaKOIWIAeTCA C WMCTaJIbHOU 
CTOPOHbI Apa, HO B He€CKObKO MeHbilleM KouMuecTBe. Kerk MHrMeHTHOTO 
SNUTeIMA OOpasy1oT OoOMbUIOe KOJIMYECTBO MPOTONMaSMaTHYCCKUX OTPOCTKOB. 
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Hapaazy ¢ onmucaHHoli AuddepeHiMpoBKoH MMrMeHTHOrO SIIMTeHA, O1H3KOH | 
K HopMe, ecTb cayyau (7 u3 16), Kora NMrMeHTHBIM snuTeNMH TpaHcnmaHTaToB} 
OKa3aJicCaA Cla6O MMTMeHTHPOBaHHbIM WIM He MHrMeHTHpoBaHHbiIM coBcem. V3} 
9THX TpaHCMlanTaToR 4 HaXOJHJIHCb B HeMOcpeCTBeEHHOM KOHTaKTe CO CJIYXO-) 
BbIM MY3bIPbKOM, KOTOPbIl, KaK H3BeCTHO M3 paOoT Ha am@uOuaAx (%,**), OKa-) 
3bIBaeT TOPMO3Alee BIMAHHE Ha MHPMeHTalHiO MHIMeHTHOrO SMMTeIHA. | 

PesysbTaTbl MpOBeAeCHHbIX OMbITOB MO3BOJIAIOT CAelaTb HEKOTOPbIe BbIBOHI: | 

1. Ha craqun rnagnpix nyspipe (25—26 craqun paspuTua no Jlernad u) 
Tuus6ypr (7)) 3auaTKu Ta3 CNOCcOOHBI pa3BHBaTbCA KaK M10 OObIYHOMY MYTH, 
oOpa3yA ABYCIOMHbIM OoKa, MMPMeHTHBIM SNMTeIMM WM CeTYaTKY, TaK H M0 NYTH 
OMHOFO JIMCTKa, WeHKOM pasBuBaACb B ceTuaTKy. 

2. OXHUM U3 HeEOOXOMUMbIX YCNOBHM HOPMaJbHOrO pasBHTHA Tyia3sa Cc OOpa- 
30BaHHe€M MHFMeCHTHOrO SMKTeIMA ABIAeTCA ycuOBNe OOIeraHHA ero 3a4aTKa. 
Me3CHXHMOH. Bue sToro Tia3Hble 3a4aTKH WeHKOM pa3BHBaloTCA B CeTyYaTKy. 
Takune JJaHHble, MOJyYeHHbIe Ha OCeETPOBbIX pblOaxX, HaXOMATCA B COOTBeETCTBHK 
c pesyibTaTaMH ucceoBanu, Ha am*uOuAX HM MueKONMTatoNXx (*—",%). 

3. XapaktTep Me3eCHXHMHOFO OKPy2XeCHHA BJIMAeCT Ha XapakTep HM CTeMeHb, 
UMIMeHTalu MHIMeHTHOrO SMMTeIHA. 

B WeHTpasbHol vactu Ha Twiaga («ria3Ke») CeTuaTKa H MHTMeCHTHbIM SMHTe- | 
JM HOPMaIbHbIX ria3 AucbepenUupyercsA SHAUHTeIbHO PaHbille, YeEM B ApyTux 
30HaX; COOTBeTCTBeCHHO B 39TOM YUAaCTKe MOULHO pasBuTa cocyucTad OOo04UKa, | 
KOTOpPad MHOFOCIONHa, MMTMCHTHPOBaHa HM COMepXHT MHOFO KPOBCHOCHBIX Cocy- 
nos. IIpu nepecayke ria3HblxX 3a4uaTKOB MO], 9KTOePpMY, B YCJIOBHAX MJIOTHOFO | 
oOeraHHA Me3CHXHMHBIMH KJIeTKaMH HW HaJIMUHA KPOBeHOCHbIX COCYOB, Aud- 
(pepeHUMpoOBKa HapyXuHoro JMCTKa ria3HOro OoKasla WH HaKOMIeHHe MHIMeHTa 
B ero KuJleTKaX CXOJHO CO CTpOeHHeM MHMIMeHTHOTO SMHTeIHA KOHTPOJIbHOrO 
ria3a B paHoue, rpannualllem c OOacTbiO «<rvia3Ka», Tle B KOHTPOJIbHOM Tvla3y 
cocyfuctad oOo10uKa MHOrocOHHa, OOalaeT (YHKUMOHMPYIOULMMU KpOBeHOC- 
HbIMH COCYlaMH, HO pa3BHTHe ee CylaOee MO CpaBHeHHIO C WeEHTPaJIbHOM YacTbIO 
WHa ruia3a, rye pacnomowen «rma30K». [Ip mepecayike 3a4¥aTKOB ryia3 B MepH- 
KapfMaJIbHY10 MOJOCTS B CLYUaAX, KOra TpaHCIaHTaTbl OKa3bIBaJIMCb B OKpy- 
XKCHHH TOHKOFO CJIOH Me38e€HXHMbI MPH OTCYTCTBHH KPOBCHOCHBIX COCYOB. 
Take OOpasoBbIBasICA MHTMeHTHBIN snuTemMH. Ho keTKH MMTMeHTHOTO 3SIIMTEe- 
JIMA STHX TpaHCMlanTaToOB BCera OCTaBaJIMCb YIVJIOULEHHbIMM MW Jake MpH Ha- 
KOMJICHHH B HAX MNHTMeHTa HHKOTa He CTaHOBMAUCh KyOuyecKuMu. KosuuectTBo 
HaKallJIMBaloulerocdA B TpaHCiaHTaTe MHTMeHTa 3aMeTHO MeHbILle, ¥eM B CJTyuae 
OKPy2XKeHHA MeSCHXHMOH, HM OH HHKOMla He CKalMBaJICA B FyCTbIe KOMKH, a_ 
pacnojlaraJicA paBHOMepHO BO BCeX KJI€TKaX PbIXJIbIM CJIOCM C AMCTAaIbHOH CTO- | 
poubl spa. Ilo cBoemy crpoennio NHIMeHTHEIM SIMTeIM STHX TpaHcnlanTaToe | 
CXOJe€H C MHIMCHTHBIM SMHTeIMe€M KOHTPOJIbHOrO Tyia3a B ero TepucbepHueckux 
yacTAX, Pe cocykuctad oOO6on04Ka MpelcTaBseT coOoH Me3eHXHMHDIi coi, 
ele JIMWIeHHbIN COCyOB. | 


Mockosckult rocyapcTBeHHbIt yHHBepcuTer Tlocrynuso 
um. M. B. Jlomonocosa 10 XII 1957 
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Jornayn Akayemun nayrx CCCP 
1958. Tom 119, Ni 2 


PHSHOJIOLH A 


B. TIAPHEC u ®. JIAKYP 


PA3JIAUHA AHTHFEHHbIX CBOMCTB HOPMAJIbHbIX 3PHTPOLLATOB 
M IPHTPOLWMTOB BOJIBHbIX HEKOTOPbIMH ®OPMAMM HEOTMJIA3SHU 


(ITpedcmaeaeno axademuxom A. H. Onapunoim 26 XII 1957) 


Cneuuuueckue anTHreHbl Onyxouel W elKO3HO H3MCHEHHEIX TKaHeli Oblwiu 
oOHapy2KeHbl C MOMOMI[bIO peakWWH anacdbusakcun c fecencnOunusalneli (ae 
Tlonpirku OOHapyXuTb NOMOOHbIe aHTHTeHbI C MOMOUIbIO JpyrHX MeTOAOB He 
NaBaJIM B OOJbIIMHCTBE CLYYaeB NOJORKUTEIbUBIX Pe3YAbTATOB (cM. (4)). 

C NoOMOMbIO peakKUMH NpelunuTalun B rene Ob0 OOHapyxeno yupoulenne 
AaHTHTeHHOH CTPYKTYpbl JIeHKOWMTOB OOWIbHbIX NeHKO30M sogeH (°). Merog 
3alepXKKH MpelHNuTaluu B ele NOSBOJHJ NOATBeEPAHTb WpexkHHe anHble O 
HaJIMYHH B JICeHKO3HO H3MCHEHHOM TKaHH JIeCHKO3HOrO aHTHreHa, OTMYHOFO OT 
AaHTHTeHOB HOPMaJIbHOH TKaHH (°). 

B pxde ucceoBaHHi OplloTakxKe OOHapy*eHo, 4TO CHelluduyecKHe aHTU- 
reHbI ONYXOel HW JleliKO3HBIX TKaHeli aOcopOupyrorca na spuTpomutax (*%). 

Hacrosmlan paOota ABIAeTCA MpOMO2KeHNeM HalUMX UCCeLOBaHHH, MOcBA- 
W@HHBIX ITOMY BOTIpocy. 

MecmeqoBante MpOBoduJI0Cb MeTOAOM CheyHNdpuyeckOH NpelUnuTaluH B arape 
mo OyxTepJIoHio HM MeTOJlOM cnelMduyecKOH 3afepxKH NpelunutTalun. Mecue- 
JOBaHbI ObIH AHTHTeHHbIe OCOOeHHOCTH SpuTpOWMTOB 8 OOUbHbIX MH3IO- U 
mamMdoreHkKo30m, 3 OOJIbHBIX peTHKYJe30M H OAHOTO OOMbHOFO C THMOMOH. 

Jina peaKUMu HWCHONb30BasICA TpospauHEi 1% arap ua cbusHomOrM4yecKOM 
pactBope. AHTHTeHbI H3 2PHTPOMMTOB FOTOBHIMCb MyTeM WeHTpudyrupoBaHuA 
mpH 10 000 o6/MunH B TeyeHHe Yaca ONMCaHHbIM HAMM paHee MeTOJOM, rapaHTH- 
PYIOULMM OTJeeHHe BSPHTPOWMTOB OT 
JpyruX KPOBAHBIX 2ztemeHToB (°). AnTH- Tao6nuua 4 
CbIBOpOTKa Oblia NOyYeHa WyTeM HM- 


MYHH3alWH KPOJUKOB TKaHbio CeleseH- @ | ons oe 
KH OOJbHbIX JeiKO30M mone. Kaxkypiit ies eo ices £) 23 
OnbIT craBuyicd Ha 2 uatkax. Peakuna g | gs5| 8s 
mpoTekasia MpwH KOMHaTHOM TemMepary- & | 382) S55 
pe, pe3yibTaT unTaica Ha 2—4 Jlenb. 

Beero 6plio mocTaBleHo 28 OMbITOB Ha Xponnueckuit sum-| 6 6 0 
57 uaikax, 43 HUX 9 onbITOB cmeludu- _—pouteiiko3 a : 
yeckoH npelunuraiun u 19 onpiros cne- 7 ao Ba ek mus-| 30 | 33 2 
WupuyecKkol 3afepxKku MpellMnuTalun. Onai ee one 7 3 
Jia 3allepxKKUu TpelunutTalun B Ccpesly ES 

BBOJMJIMCb AaHTHTeHbl 9SPHTPOWMTOB  Perukyues 21 “a 4 
3NOpOBbIX sOlelt Tol 2%e Tpynubl KpoBu, Homa 20 | 20 0 
YTO HY OObHBIX, IPHTPOWHThI KOTOPbIX Bees Spite 4 


uccyleloBaiuch. Ha kaxKOM uallike HC- 
CJICMOBAIHCb OJHOBpeMeHHO 4 anTureHa: 
Ba AHTHPeHa H3 SPHTPOWMTOB 3LOPOBbIX ROHOPOB H ABa —— H3 SPUTPOUMTOB 6ouIb- 
HBIX suoqelt. PesyabraT CUMTAICA NOMORKUTEbUBIM, CCIM MPH PeaKUHH aHTHCbI- 
BOPOTKH C AHTHTEHAMM H3 IPUTPOLWMTOB OOJIbubIX OOPaSOBbIBaiOCh OoIbue JIHHHH 
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MpeluMMTalHH, YeM C SPHTPOWMTaMH 3fopoBbIx FoHopow. Huxe na TaoOn. 1 u 
puc. 1 mpeycTaBulenbl pe3yJIbTaTbI ONbITOB. Bce ucceqOBaHHble HaMH lpelapaTbl 
H3 IPHTPOWHTOB OOJIbHBIX aM NOMORUTeMbHbIC Pe3YJIbTaTb! B MOMABJIAIOULEM 
6obUIHHCTBe mpo6 (B 93,5%), YTO roBOpuT O HaJHYHH CMeWM@uyeckoro aHTH- 
reHa Ha SPHTPOWMTAaX OOJIbHBIX JOE Mp AMM*PO- H MHIMOMIeHKOSe, PeTHKYy Ese 
HW THMOMe. 

Jlanbuekuime uccueqOBaHHA JOJXKHbI WOKa3aTb, Ha KaKHMX 9Talax 3a0oule- 
BaHHA MOKHO OOHAPYKUTb Ha YPHTPOMMTaXx CnelMduyeckHe AHTHIeHbI H-KaKOBA 
HX mpuposa. 

Mucrutyt snuyemuosoruu Hu MukpoOuonorun Tlocrynuso 


um. H. ®. Tamanea 23 XII 1957 
Axkajlemuu MequuuHCcKux HayK CCCP, 


VWucrutyt Tyctrapa Pycu. Weutp xmuuku u Tepanun 
Ilapux, Opannua 


HWHMTHPOBAHHAA JIUTEPATYPA 


TA. Suapoep, J. Nat, Cancer Inst 18, 3415957) ale Acm OnE E StOLe sD, 
B. A. Ilapuec, JAH, 69, No 2, 257 (1949). % B.A. Ilapuec, )Kypy. muxpo6ron., 
3mvyemMuon. uw uMMyHou., 10, 22 (1950). *T.S. Hauschka, Cancer Res., 12, 9, 615 
(1952) SP Gna bart, M.sieli gina ny, Js Biernrayrdi Ci Rew239 Nominee O20NO54)r 
6B. A. Tlapuec, Tes. goxa. 36 naenyma yu. cosera Lleutp. uucT. nepenuB. Kposu, 1957, 
ctp. 15.7 B.B. Topoguaosa, JI. B. Wepmyabexkasan, COopn. Bonpocsi natorenesa 
M HMMMYyHOJorHH omyxoeH, 1956, crp. 115. ®F.Calaresu, W. Spurrier, 
S. Schwartz, J. Lab. and Clin. Med., 48, 1, 102 (1956). 
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Puce. 1. a — peakunA cneunpuyeckonw npelunuTalun; 6 — peakuuA cheuMpuyecKoH 3akepxKU 

TIpeHMHTAauHH; B arap BBeJeH aHTHeH H3 SPHTPOWHTOB HOPMaJIbHBIX oHopos. B Be px y: 

B WeHTpe — aHTHCbIBOpOTKa KO BCeH TKaHH JI@HKO3HOH Cese3eHKH, / — SpHTpOUHTb! GOmbHOrO 

TIOMOCTPbIM PETHKYJIe30M, 2 — SPHTPOWHTb! OOJIbHOTO C OOOCTpeHHeM XpoOHNYeCKOrO MH3VI03a, 

3u 4 — 93PHTPOUNTHI 3Q0poBbIxX ZOHOposB. BH H 3 y: B WeHTpe — aHTHCbIBOPOTKa KO BCeH TKa- 

HH JIeHKO3HOH CeeseHKH, J — SPHTPOLWNTbI GOsbHOTO XPOHHYeCKHM MH3JI030M, 2 — 3pHTpo- 
UWHTbI OOJbHOTO C THMOMOH, 3 H 4 — IPHTPOUHTbI 34OPOBLIX JOHOPOB 


JAH, T. 119, No 2, Tlapnec, Jlakyp 
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Wornagn Akagemun nayr CCCP 
1958. Tom 119, Ni 2 


ITAPA3HTOJIO[H A 


T. A. BEXHAKOBA u B. H. BEPEHCKAS 


OBE33APA)KHBAHHE HO3EMATO3HbIX ANIL TYTOBOTO 
INEJIKONPATA QEMCTBKEM CYBJIETAJIbHbIX TEMMEPATYP 


(ITpedcmaeaexo akademuxom K. H. Cxpabuneim 9 XII 1957) 


BuonorMuyeckve OCHOBLI Mpw2KH3HEHHOrO O6e33apaxKUBaHHA HU OTHOCAMLAAcH 
K 3TOH mpoOmeme JMTepaTypa OCBeleHbI B COoTBeTCTBY1OULeli cBoyKe (1). O6es- 
3apaxKuBaiollue JeHCTBHe BbICOKHX TeMMepaTyp Ha 3000rM4eCKHX OOBeKTAaX 
W3YYeHO CpaBHHTeIbHO MaJIO. 

IlyO1ukyemax paOora nocBallena uccieqoBaHHlo O6e33apaxKuBaloulero Jleli- 
CTB'A KpaTKOBPeMeHHbIX BOQHbIX HW BO3AYWIHbIX MporpeBoB AMI TYTOBOTO LWeJ- 
konpaqa (Bombyx mori L.), 3apaxxenHbix meOpunHok (Nosema bombycis Naeq.). 
PaOora npedcTaBaer COOOl pa3qeu KOMMIeKCHOH TeMbI, mpoBoquMolt Mucrutytom 
MOp@ouIOrHH 2%XHBOTHEIX AH CCCP copmectruo c T6usmuccKuM Hay4HO-HCccme0- 
BaTeJIbCKHM HHCTHTYTOM WIeIKOBOACTBAa. Secb COOOMLaIOTCA Pe3YJIbTATH! BOLHDIX 
NpOrpeBoB ONOROTBOPeHHbIX H 3apaxKeHHbIX NeOPHHOH AMI TYTOBOTO LWeIKO- 
mpaya, y KOTOpbIX WHanay3a CHATA OOpaOoTKOH HX COMAHOH KUMCOTON. 

[pena Oblia noayyena or camok nopogx Ackonm u TBYHJIHHMW u azsyx 
NlapTeHOK0HOB A32-7 u 14, onmOOTBOpeHHbIX CaMILaMM Pa3HYHOFO MPOUCXOX*K- 
wend. Takum oOpa30M, MOJONbITHbI MaTepuas HMel rHOpHHy!o CTpyKTypy, 
MH TePpMHH Mopoa Mbl ynoTpeOIsemM Jlaee ycuIOBHO AIA OOo3HaueHHA NaprHu 
TpeHbl, B3ATbIX OT Pa3HbIX CaMOK. 

SapaxkeHve NpOH3BOANI0Cb AByMaA cmoco6amu: 1) rycexuuam IV—V Bos3- 
pacTa CKapMJIMBaJICA (OMHOKpaTHO HM ABYKPaTHO) JIMCT WIeKOBHLbI, CMOUCHHbIM 
B3BeCbIO CNOp NeOpunbl TuTpa 2800—6000 B 1 mm?®; 2) K 3q0poBbim ryceHullamM 
IV—V pBos3pactTa mofcaxKuBaJMCb 3apaxKeHHble rycenulbl (M43 pacueta 50 Oob- 
HbIX ryCeHHIL Ha 5U0 3f0poppix). Tlocegquum cnoco60m 3apaxkasiucb ryCeHHIbl 
nopox Ackouu. 

Alla, OTMOMKeHHbIe OaOouKaMH, PasBUBLIHMUCA 3 3aparxKeHHbIX TyCeHHll, 
MepeMelUMBaIHCh B Mpesenax Kako NOPOALI, paccbinasMcb Ha NpoOs no 100— 
300 aul, B KaxKOH HW MporpeBaucb B ropauel BOLe B ybTpaTepmoctatax. UacTb 
mpoO KaxkKoH Noposbl He mporpeBalach U CYA KOHTPOeM, 

OnbiTbI MporpeBoB MpoBo_uHCh MO CceAyiomeh cxeme. Aiwa mporpeBasiHCb 
mp Temmepatypax 44” 46° pBuecru Bospactax (craquax pasBuTus): 1; 1,5; 
2; 2,5; 3,5 u 4,5 cyroK npy Temmepatrype unKyOaluN 23°. B KarKOM BospacTe 
HCIIBITDIBAOCh C€Mb BOSpacTalOWwNX 2KcMO3uuMH. Uacrb nogombirHblx mpod 
nopepralach Tak Ha3bIBaeMOH BO3LyWIHOH NosroToBke (cM. HHxKe), ApyraA 
yaCTb MOAPOTOBKH He mpoxofusa. Bcero 6bi0 mporperTo cBbilie 500 c6paslos. 
Met crpemvuiucb HalitH Takue TeMnepaTypHble JOsbl, KOTOPble OKasasuCb Obl 
Ge3BPeLHbIMM JIA AML HW CMepTeJbHbIMH AIA MapasuTa. C STOW IesbiO B KaxKOM 
BospacTe H Np KaxK OH TemMepaType UCMbITAaBaNOCb CeMb BO3PaCTAlOMIMX 9KCIIO- 
3H —or 20 muH. 06 uac. npn 46° n or 2 go 10 uac. upu 44. 
Bplid HCHbITaHbl SKCHO3HIWMH 3aBeoMO OesBpeduble JA AMIla, MOpOropple 
M JleTaibuble uM OnmM3KHe K HUM. Jia Kaxkoro BO3pacTa TpeHbl yCcTa- 
HaBJIMBalaCb CBOA IWlKasla 9KCMO3HIMM, Tak Kak sAliia pa3HOro BO3spacta, 
cormacHo JaHHbIM, cooOmennbim Actrayposbim uv BapmaBep, oOnayaior 
pa3JIM4HOH YYBCTBHTebHOCTbIO K BbICOKUM TemiepatypaM. UrToObl yBeHUHTb 


397 


IIPONOJIKUTEJb HOCTb I pOr peBOB Oes NOBPexLeHHA PPeHbI, YACTb AHI Nepe BOAHBIM 
IIpOrpeBOM IpOXoMMJIa TaK HaSbIBAeMY1O NOAPOTOBKY, YMe€HbIUalOulLyl0 TepMOUYB- 
CTBUT@JIbHOCTb rpenbi (*), KoTOpad 3akmoyasacb B CeqylouleM. [pena momelija- 
jlacb B BO3AYMHBbIit TepMocTaT C KOMHATHOH TemlepaTypou. SaTem TemilepaTy pa 
MoOBbilwanacbh Kaxyble 10 mun. wa 1°. Korga remneparypa Jocruraaa 40°, Jasb- 
Heliluee MOBbIMeHHe ee IpeKpalamocb. IIpu 40° rpena Haxouacb B TeyeHHe 
1 uaca, nmoce vero norpyxXamacb B yjbTpaTepmMoctaT. C WWebIO BbIACHeHHA 
BIIMAHHA OLHOH MOATOTOBKH Ha peHy HU Mapa3uTa YaCTb AHI TeX 2e BO3PaCTOB, 
yTO HB ONbITe, MOABeprasacb TOJbKO ONHCaHHOMY BbIIMe BOSLYWIHOMYy TporpeBy. 
Tlocne mporpeBa B YuIbTpaTepmoctate sAlilla OXaxKaHCb B BOe KOMHaTHOH 
TemmepaTypbl B Teyenue 1—3 MHH., BbICyIIMBasINCb Ha BO3qyxXe H HHKYyOUpo- 
Balch mpH 23—25°. BpresuiMe MYMHKM He BbIKapMuMBaducb. Tlocme ux ru- 
6eH WH BBICbIXAHHA U3 KaxkOl mpoObl Gpamucb OOpasubl, cocrosuHe us 100 
rycenui. Tam, Te UHC BHINeTWUX ObIO MeHbIle, HCCIeEAOBaJIHCb BCe HMeIO- 
uyveca. Cyxue ryCeHHIbl pacTupasuch B CTYMKe, K HUM OOaBJIAACh WUCTHII- 
JIMpOBaHHad BOsa H3 pacueta | Kana na 5 rycenuu. M3 kayo crymkKu uccwe- 
yoBaslach OWHa Kama B3BecH. Kana HaHocusmacb Ha MpekMeTHoe cTeKIO H 
MPHKpbIBalacb MJIOTHO TIpHTepTbIM MOKPOBHbIM cTeKsIOM. HccneqoBanucb He- 
OKpallleHHble mpemapaTbl. Cremehb (MHTCHCHBHOCTH) 3apaxKeHHA OMpeedAAach 
m0 4UMCJIy CMOp B NOe 3peHuxA MukpocKona. B kaxkOM IpenapaTe NpOcuHTblBa- 
iucb cnoppl B 50—100 nomax 3penua mpu yBemuyennnu B 600 pa3 Hu BBIMHCJIANIOCb 
cpefuee (M) uncsaa cnop na | none spenua. 

TepMoycTouWunBocTbh AWW, MO KOTOPOM MOXHO CyAUTb O cTeneHH PU3SHOVIO- 
rHueCKOrO YrHeTeHHA, OMPee/ANIaCb BbIXOJOM FyceHHIL (B MpOUeHTaX K KOHTPO- 
mio). TepmoyctToiuBocTb mapa3HTa, MO KOTOpOH MOXHO CYJUTb O crTene- 
HH O6e33apaxKuBaHHA, ONpelemANacb OTHOWeHHeM CpelHero UNCIa CNop B 
OAHOM. nose 3peHua (M) B onbiTe K cpeqHemy 4MCy CMOp B OAHOM Ose 3pe- 
Hua (//;,) B KOHTpome (B Npomentax). 

IIporpeB AWW, Kak NMpaBHO, IpHBOAUT K 3HaYHTeJIbHOMY CHH2KeHHIO 3apa- 
XKeHHA MOMOMBITHBIX TYCCHHIL TO CpaBHeHHIO C KOHTPOJIeM MPH BCeX HCIbITaH- 
HbIX TeMnepaTypax. MurencuBuocTb 3apaxKeHuA TyCeHHI, B OTAebHBIX OOpa3- 
aX 3HauHTeJIbHO Bapbupyer. C Wesbio HHBeJIMpOBaHHA TaKHX CYYaHHbIX OTKJIO- 
HeHHH Obl MOJYYeHbI ycpeqHeHHble WaHHble MO BceM Moposlam. Kpome toro 
ObIIM BbITHCIEHbI CKOIb3AILMe CpeAHHe MPOWeHTbl 3apaxKeHHA MO TPeM 9JKCHO- 
snuunam. Jia 9Toro BEIMHCIAIAaCbh CpeHAA W3 JAHHbIX, MOJYYeHHbIX pH Mep- 
BbIX TpeX SKCMO3HUHAX, 3aTeM pu 2-H, 3-H, 4-H; npu 3-H, 4-H, 5-H uv. mn. Ta- 
KHM 2%e cioco6om Obl O6paOoTaH H MpOWeHT BbIXOJa rycenun. MccnenoBpanue 
IIpOBOAHI0Cb B JBYX MOBTOPHOCTAX B JeTHHe ce30HbI 1954 uw 1955 rr. 

Hecmorps Ha HeEKOTOPble pasJIHYHA JaHHbIX OMbITOB, MOJYYeHHbIX Ha pa3- 
HbIX HWOpOaX B pa3SHbIX MOBTOPHOCTAX HW Mp pasHblx Temnepatypax (44 u 46°), 
HaOmofaeTesd culelyloulad OOWlad 3aKOHOMepHOCcTb. CreneHb CHMKeHUA 3apa- 
2KCHHA 3aBHCHT OT BO3pacTa, B KOTOPOM rpeHa NOsBeprasach JeHCTBHIO BbICOKHX 
Temlepatyp. PyceHulbl, BbLIYNMBUIMecsA M3 AHL, MpOrperTblx B BOspacTe oT | ZO 
2,5 CYTOK pa3BUTHA, OKa3aICb 3apaxKeHHbIMM 3HAUNTebHO Ca6ee, YeM U3 
AMI, MpOrpeTbIx B BospacTe 3,5—4,5 cyTOK. Sapaxkenhe, COxpanuBileecs mpHi 
mporpeBax AMI, B BOspacTax oT | Wo 2,5 cyToK, MOYTH OfMHAaKOBO MIpH BCceXx 
MCIIbITaHHbIX IKCNO3HIMAX (OT 20 MHH. JO 6 yac. npu 46° u or 2 go 10 uac. 
npu 44°). IIpu Bosyelictaun Ha Alitja B Bospacte 3,5 cyTok (or | uac. 30 mun. 
no 5 uac. upu Temmepatype 46° u or 3 Ao 10 uac. mpu Temnepatype 44°) u 4,5 
cyToxk (or | no 3 yac. mpu Temnepatype 46° x or 2 Jo 6 ac. pu Temnepatype 44°) 
3apaxkeHwe OCTaeTCA OO/bIUNMM MPH HaMMCHbUIMX 9KCNO3HUMAX (MHOTa PaBHoO: 
KOHTpOuO) H Nagaer Ro 10—50% mo Mepe yBemMYeHUA NpoOsoMKUTeIbHOCTH 
BosjeicTBud. Mnsuocrpattueli K CKa3aHHOMY CJy2KaT KPHBble BbIXOJa HM 3apa- 
*KeHHA Tycenul (puc. 1). Kpnppie npezcrapisior co6oh ycpesnennble Janubie 
mporpesos mpu 46°, nonyyenupe B 1954 r. Ha Tpex nopogax (Ackonu, As32-7 
uM 14) un mpu 44 uw 46° B 1955 r. na aByx nopofax (TBUJIHUUIL u A32-7). 
Tas WJJiocTpalun BbIOpaHbl TOKO {Ba BOspacra rpeubl: 2,5 cyToK Kak MpHMep 
mporpepa Ha Oowlee paHHux crayMAx pasBuTHaA HM 4,5 cyTOK Kak mpHMep 
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mporpeBa Tpeubl Ha Oowlee mo3qHHX cTaquax. Pe3y.ibTaTbl porpeBa Tpeubi 
B APyTHX Bo3pacTax NPHHUAMMaIbHO He OTMMYAIOTCA OT TeX, KOTOpble mpHBee- 
HbI Ha rpaduke. RB NpHBeeHHbIXx MpHMepaxX MbI BUM, YTO pH AelicTBUH BbICO- 
KHX TemMepaTyp Ha rpeHy B Bospacre 2,5 cyToK KPHBaA UYBCTBUTebHOCTH 
Ala (MpOWeHT BbIXOa) nalaer m0 Mepe HapacTaHHA TenJIOBOH O3bI, Tora 
KaK KpHBax YYBCTBUTCIbHOCTH NapasHTa (MpOMeHT 3apaxkenusl) B Tex xe npe- 
MeNaX SKCNO3HUMH pacnoslaraercaA TOPHSOHTaIbHO, BOMM3H OCH a6cuncc. Ilo- 


110 
100 


f Geo Lana ed! 4 d 6 if 8 yae. 
Laumenonocme npoepeba 


Puc. 1. UyscrBuTebHocTh Ala M Mapasuta K BLICOKMM TemlepaTypaM. A — MporpesB B BOspacTe 

2,5 cytox; 5 — mporpes B Bospacte 4,5 cyTok. / — Bpixof ryceHul, 2 — 3apaxenHoctb. | — 

46°, 6e3 nogrotosKu, 1954 r.; JJ — 46°, c nogrotosKoh, 1954 r.; //J — 46°, c nogrorosKoi, 
1955 r.; 1V—44°, c mogrorospkol, 1955 r. 


BH,MMOMY, IIpH HaHMeHbIUHX SKCHO3HUMAX MbI y2Ke ovyyaem addekt, Ou3Kul 
K MaKCHM@aJIbHO BO3MOXKHOMY. CyA MO STHM JaHHbIM peed 2%U3HECMOCOOHOCTH 
llapa3uta HaCTyNaeT 3HaYMTeJIbHO paHbllle, YeM MOCTHraeTcA Nopor noBpexye- 
HHA XO3AHHa. Takum OOpa30M MpH mporpeBax rpeubl B Bospacte 1—2,5 cyTOK 
MOXKHO, MO-BHJHMOMY, MOJIYYHTb MpeesIbHOe CHHKeHHe 3apax%KeHHA TaKUMU 
TEPMHYeECKUMU WO3aMU, KOTOPble OesBpeMHb! AVIA AML M TYOUTeIbHbI WIA Mapa- 
3uta. IIporpespl rpenbl Ha Oomee MO3NHHX CTaqMAX pasBuTUusA (3,5 u 4,5 cyTOK) 
WaioT HHYIO KapTHHY, BeEPpOATHO NOTOMY, YTO MOpOTH usHOOrHyecKOrO NOBpe- 
*KICHHA Alilla H mpeses TepMOyCTOHUMBOCTH Napa3vTa Ha 9THX CTaqHAX CONH- 
XKeHbI WM J@KAaT B NpesesaxX OMHHX MW TeX %Ke IKCHOSHILMH. 

Kak BUHO H3 MpHBeeHHbIX rpacbuKoB, MomHOe COOes3apaxKUBaHUe He JOCTHI- 
HYTO laxke H pH mporpeBax B Bospacte 1—2,5cyroK.B ofnux onbirax ocTaBilee- 
CA 3apaxkeHHe BbIParxKaeTcA B MOMAX MPOWMeHTa OT KONTPOVJIA (OMMHOUNBIC CHOPbI 
Ha 100 noel spennsa), B Apyrux — B equnuuax mpollentos (2—4%), uTo co- 
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cTaBader Recatku cnop Ha 100 nome 3penua. IIpHunnHa coxpaHeHuA Takoro 
3apaKeHHA He ACHa HM TpeOyer CMelMaIbHOrO H3y4eHHA. Sapaxkenne B |—2 cno- 
ppt Ha 100 nome 3peHHxA MOFO OKa3aTbCH pe3ybTaTOM CMydaNHOorO 3aHoca 
uudekiun. Bonee 3HayHTeibHoe 3apaxKeHHe MOXKeT ObITb CBA3aHO C TeM, YTO 
B MOMCHT MpOrpeBa 4YaCTb Mapa3HTOB HaXOJMaCb B CTANMM CNOPbl, 3HaYHTeJIbHO 
6onee yYcTOHuMBOH K TeMMOBOMy BO3felicrBuIO. YAIMHeEHHe SKCNO3SHIMH MyTeM 
MIPHMeCHeHHA MOAPOTOBKM TakxKe He MpHBeO K MOMHOMY -0Oe33apaxKUBaHHto 
(cm. puc. 1). Tlomyuennple ZaHHble MO3BOAIOT AYMATb, 4YTO MOATOTOBKAa NMOBBI- 
ulaeT He TOJIbKO TeMJIOBY!0 BbIHOCJIMBOCTb FpeHbl, HO H TEPMOYCTOMYMBOCTH Ma- 
pasuta. IIpumMeHenve OHO NOATOTOBKH Oe3 NMocwedyroulero BOAHOrO MporpeBa 
He CHHKaeT 3apaxKeHHuA. 

Buspogs. [lporpesst mpu remnepatypax 44 u 46° meOpHHosHoH rpexsl, 
y KOTOpOH JManay3a B pa3BUTHH CHATA COMAHOM KMCIOTOH, IPHBOAMT K CHHKe- 
HH1O 3apaxkeHua. HanOoubulee CHH2KeHHe 3apaxKeHHA MOCTHFHYTO Mp Mporpe- 
BaX B MepsBble (Boe CyTOK pasBuTua mpu 44° (B TeveHue 2—7 yac.) wu mpH 46° 
(B TeyeHHe 30 mun — 3 yac.). MarencuBHocTbh 3apaxKeHHA MPH 9TOM He MpeBbl- _ 
wiaet 4% mo orHomleHui0 K KOHTposmto. Ilo ycpeqHeHHbIM WaHHbIM, Pe3yJIbTAaTHI 
mporpespos mpu 44 u 46° npakrayecku ofuHaKkosbl. IIpeqenbHoe CHH2KeHHE 3a- 
paXeHus -HacTyMaeT Mpu TemMOBbIX Jo3ax, elle He NOBpPeKAawuwlNx rpeny. 


Hucruty? mMopdosornu 2XHBOTHBIX Tlocrynusto 
um. A. H. Cepeprtosa 9 XII 1957 
Axkaylemuu Hayk CCCP 
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